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ENGINEERING  DEVELOPMENT  OF  THE  SIMULATOR,  DETECTOR 
TICKETS,  CHEMICAL  AGENT:  TRAINING,  M256  (TRAINS) 


1.  INTRODUCTION 

The  Army  is  required  to  train  both  individuals  and  units  to  survive 
under  conditions  of  chemical  warfare.  As  part  of  this  training,  soldiers  must 
learn  and  become  skilled  in  the  operation  of  detection  and  warning  equipment 
for  chemical  agents. 

This  is  a  report  of  the  development  of  a  "pre-angi neered"  training 
device  for  the  M256  Chemical  Agent  Detector  Kit,  Currently,  the  M72A2  Simulant 
Chemical  Agent  Identification  and  Training  Set  (SCAITS)  is  used  to  simulate  the 
action  of  agents  on  the  M256  Kit,  but  it  is  only  usable  in  classroom  situations. 

A  training  device  that  can  be  used  in  field  exercises  and  the  Army  Training  and 
Evaluation  Program  (ARTEPS)  is  required.  The  Simulator,  Detector  Tickets, 
Chemical  Agent:  Training,  M256  (TRAINS)  was  developed  to  meet  the  requirement, 

2.  BACKGROUND 

2 . 1  Administrative. 

The  exploratory  development  (XD)  program  for  a  training  device  to  be 
used  for  the  M256  Chemical  Agent  Detector  Kit  was  started  in  October  1978.  The 
XD  program  was  an  attempt  to  find  a  color-fonmi ng  chemical  reaction  sensitive 
to  butanethiol  that  would  be  sufficiently  stable  for  use  in  the  field  and  viable 
after  long-term  storage.  Various  reagents  reported  in  the  chemical  literature 
were  tested  but  were  either  not  sufficiently  stable  or  of  the  desired  color. 
Because  such  a  reaction  could  not  be  found  easily  and  the  desired  Initial  Opera¬ 
tional  Capability  (IOC)  date  (FY83)  could  not  be  met,  a  pre-engineered  device 
was  considered.  A  pre-engineered  device  is  one  that  gives  the  desired  responses 
when  activated  but  does  not  require  external  simulant  to  do  so.  This  concept  was 
accepted,  and  an  accelerated  program  was  initiated.  The  advanced  development 
(AD)  phase  was  omitted  and  engineering  development  (ED)  started  in  2d  Qtr  FY81. 
The  project  was  considered  a  priority  3  in  the  Statement  of  Work  for  the  Training 
Device  RDTE  Program  Requirement  (January  1978).  An  approved  Training  Device 
Letter  Requirement  (TDLR)  dated  November  1980  (Appendix  A)  was  received  that 
stated  that,  as  an  interim  solution,  the  pre-engineered  device  was  acceptable 
to  meet  the  desired  IOC  in  1983.  The  Baseline  Cost  Estimate  (BCE)  shows  a 
planned  initial  procurement  goal  of  $3.58M  (FY82  dollars)  for  552,350  samplers. 

At  a  Special  In-Process  Review  (IPR)  held  25  August  1981,  the  following 
positions  were  established: 

"•  The  pre-engineered  device  (TRAINS  I)  is  acceptable  as  a  training 
device  for  the  K256  Chemial  Agent  Detector  Kit. 

•  The  Basis  of  Issue  (BOI)  in  the  current  TDLR  requires  revalidation 

by  TRAOOC. 

•  The  current  TDLR  will  be  used  to  support  continuation  of  the  6.4 
efforts  on  the  pre-engineered  device." 


7 


Initially,  a  combined  DT  Operational  Test  (0T)/II  was  to  be  performed 
by  Chemical  Systems  Laboratory  (CSL)*  under  the  direction  of  the  Test  and  Eval¬ 
uation  Command  (TECOM).  TECOM  was  to  provide  a  test  director  and  the  Training 
and  Doctrine  Command  (TRADOC)  a  deputy.  Subsequent  to  this  understanding  with 
the  US  Army  Chemical  School  and  agreed  to  at  the  Special  IPR,  TRADOC  disallowed 
a  combined  DT  II/OT  II.  The  project  engineer  was  notified  of  this  change  about 
23  December  1981.  The  DT  II,  however,  was  completed  by  the  Development  Support 
Division,**  CSL,  and  witnessed  by  TECOM's  representative  from  Dugway  Proving 
Ground  (DPG).  The  testing  was  completed  satisfactorily,  and  a  test  report 
(Appendix  3)  from  Development  Support  Division,  CSL,  was  sent  for  review  and 
used  in  the  preparation  of  a  final  test  report  to  be  used  by  TECOM  in  their 
independent  evaluation  report  (IER).  The  IER  was  completed  in  July  1982  by  the 
Evaluation  Division,  TECOM  (Appendix  C).  The  TRAINS  was  considered  ready  for 
acceptance  into  the  Army  Inventory  as  a  stock-funded  item.  A  separate  OT  II 
was  performed  2-6  August  1982  by  the  US  Army  Armor  and  Engineer  Board  at  Ft 
Knox,  KY.  The  delay  in  performing  the  OT  II  occurred  because  of  the  time 
required  by  the  US  Army  Chemical  School  to  obtain  an  approved  independent 
evaluation  plan  (IEP).  The  OT  II  was  performed  in  August  1982  and  the  IER 
completed  in  October  1982. 

Both  the  BOI  and  the  characteristics  section  of  the  TDLR  were  revised 
to  meet  the  requirements  of  a  TDLR.  The  801  was  revised  downward  from  over 
2,000,000  training  devices  to  848,400,  and  the  characteristics  section  was  revised 
to  delete  those  characteristics  that  address  a  simulant  detector. 

Both  a  Physical  and  Functional  Configuration  Audit  were  performed  for 
the  TRAINS. 

A  Development  Validation  (DEVA)  IPR  was  held  by  correspondence  in 
September  1983.  The  following  positions  were  established: 

"•  Accept  the  Simulator,  Detector  Tickets,  Chemical  Agent,  Training, 

M256  (TRAINS)  into  the  Army  Inventory  as  a  stock-funded  item  with  all  chemicals 
removed  that  cause  a  hazardous  waste  disposal  problem  and  with  color  dyes 
included  that  do  not  cause  a  false  negative  response. 

•  An  expanded  first  article  test  and  a  follow-on  evaluation  (FOE)  will 
be  conducted  by  the  US  Army  Chemical  School  to  confirm  that  changes  have  not 
degraded  the  effectiveness  of  the  simulator. 

t  Subsequent  to  the  FOE,  a  special  IPR  will  be  held  to  determine  if 
full  fielding  of  the  simulator  should  be  initiated. 

•  Include  the  simulator  in  CTA  50-970. 

•  This  correspondence  accepts  the  item  into  the  Army  Inventory  and 
transitions  the  management  responsibility  for  the  item  to  Weapon  Systems 
Management  Directorate,  AMCC0M,  Rock  Island,  Illinois." 


*Now  the  Chemical  Research,  Development  and  Engineering  Center 

**How  the  Research,  Development,  and  Engineering  Support  Directorate 
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2.2 


Technical 


Details  of  the  XD  approach  initially  pursued  by  CSL  may  be  found  in  a 
report  by  Razulis  et  al .* 

The  system  initially  consisted  of  modifying  the  M256  so  that  a  specific 
part  of  the  sampler,  e.g.,  the  blister  (HD)  test  spot,  would  give  a  positive 
color  when  activated  by  a  change  in  pH,  which  causes  the  color  of  the  pH  indi¬ 
cator  dye,  thymol phthal ein ,  to  form.  Table  1  describes  the  color  change  and  the 
modifications  needed  for  the  change.  A  contract  for  fabricating  300  TRAINS 
sets  (36  samplers  each)  v;as  let.  These  sets  were  used  in  DT  II/OT  II  and  in  a 
study  of  the  system's  shelf  life.  An  XD  program  to  meet  the  TDLR  using 
b^tanethiol  as  a  simulant  was  continued  but  subsequently  abandoned. 

Because  the  US  Army  Chemical  School  objected  to  the  procedures  for 
disposal  of  hazardous  waste  from  the  TRAINS,  based  on  changes  in  EPA  regulations, 
the  simulator  was  modified.  These  changes  will  be  discussed  in  Section  3. 

3.  TECHNICAL  DESCRIPTION 

3.1.  Initial  ED  Design. 

The  initial  design  followed  a  concept  proposed  in  XD,  and  reported  by 
Razulis  et  al_.*  to  modify  the  M256  Chemical  Agent  Detector  Kit  samplers  to 
give  a  pre-engineered  response.  This  modification  was  to  change  the  various 
reactions  used  in  the  M256  to  the  minimum  extent  possible.  The  procedural 
steps  required  to  operate  or  function  the  device  were  not  altered. 

The  TRAINS  Kit,  as  initially  designed,  consisted  of  12  unmodified  M256 
samplers  for  a  negative  test  (absence  of  agent)  and  6  each  for  V/G,  HD,  AC,  and 
CK  to  simulate  positive  (agent  present)  tests.  Figures  1  and  2  present  a  view 
of  the  contents  of  the  kit  and  the  original  instructions  in  the  kit  for  the 
instructor's  use.  Figure  3  shows  the  sampler  to  be  virtually  identical  to  the 
M256  sampler.  The  only  difference  is  a  blue  border  around  the  outside  of  the 
sampler  ticket  and  a  "For  Training  Use  Only"  statement.  Figure  4  shows  the 
moisture  vapor  barrier  bag  for  the  sampler.  In  this  case  the  only  differences 
were  a  totally  blue  rather  than  olive  drab  color  and  a  number  such  as  T-400  to 
indicate  to  the  instructor  what  the  sampler  was  to  simulate. 

The  initial  changes  to  the  chemistry  of  the  M256  to  obtain  simulators 
are  described  in  Table  1.  An  unmodified  M256  or  TRAINS  T-400  is  shown  in 
Figure  5  to  indicate  physically  where  the  changes  were  made. 


♦Razulis,  M.K.,  Packard,  M.T.,  Strauch,  L.D.  Jr.,  and  Silvestri,  A. 
ARCSL-TM-81002.  XD  of  a  Training  Device  for  the  Detector  Kit,  Chemical  Agent, 
M256.  December  1980.  UNCLASSIFIED  Report. 
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Figure  2.  Instructor's  Information 
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Figure  4.  Marking  and  Coding  of  Training  Sampler  Bag 
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Figure  5.  Chemical  Content  of  TRAINS  T-440  Samplers 


No  changes  had  to  be  made  to  the  M256  to  achieve  negative  or  all  clear 
tests.  A  positive  blood  agent  test  was  provided  by  adding  potassium  cyanide  to 
one  of  the  solution  ampules.  This  test  would  be  considered  a  very  close  match 
to  an  actual  AC  test  because  the  potassium  salt  of  hydrocyanic  acid  (hydrogen 
cyanide)  was  used.  For  blister  agent  tests,  pH  indicators,  phenol phthalein  or 
thymol phthalein,  were  substituted  in  one  of  the  ampules  to  give  the  desired 
colors.  Phenol phthalein  produces  red  for  HD,  and  thymol phthalein,  blue  for  CK. 

A  positive  nerve  agent  test  was  obtained  by  simply  omitting  the  cholinesterase 
on  the  nerve  agent  spot.  By  this  means,  the  blue  or  negative  test  caused  by  the 
enzyme's  action  could  not  occur. 

3.2.  Final  ED  Design. 

Changes  in  EPA  regulations  require  the  disposal  of  items  containing 
cyanide  or  mercury  compounds  as  hazardous  wastes.  This  is  especially  true  at 
any  installation  that  is  already  designated  as  a  generator  of  hazardous  wastes. 
Even  though  the  sampler  is  not  considered  toxic  because  of  the  exceedingly  small 
amounts  of  cyanide  used,  the  neccessity  to  dispose  of  the  items  as  hazardous 
waste  could  not  be  waived. 

Although  the  TRAINS  passed  DT  II  and  was  tested  by  TRADOC  in  OT  II 
(see  section  5),  acceptance  of  the  item  was  doubtful,  due  to  the  requirement  for 
hazardous  waste  disposal.  The  Chemical  School  requested  options.  The  project 
engineer  suggested  the  possibility  of  employing  the  pH  indicator  used  for 
simulating  the  presence  of  a  positive  blister  agent  for  simulating  a  positive 
test  for  blood  .agents. 

The  option  was  considered  feasible  because  the  storage  stability  of 
the  pH  indicator  dyes,  even  in  solution,  was  proven  in  the  initial  testing  of 
the  blister  agent  positive  test  simulation.  The  changes  were  made  to  the  blood 
agent  ampules  and  spots,  and  the  compounds  (e.g.,  mercuric  cyanide)  that  were 
potentially  hazardous  were  removed  (Table  2). 

Some  modification  was  required  in  the  placement  of  the  various  reactants. 
For  example  the  pH  indicators  had  to  be  impregnated  into  a  spot  on  Whatman 
40  paper.  A  solution  could  not  be  used  because  both  ampules  are  crushed  at  the 
same  time  in  the  blood  agent  test,  not  sequentially  as  in  the  blister  agent 
test. 

4.  FABRICATION 

4.1.  General . 

Except  for  the  container  that  was  made  from  water-resistant  fiberboard, 
rather  than  molded  plastic,  the  TRAINS  was  fabricated  according  to  the  same 
specifications  and  procedures  used  for  the  M256  Chemicl  Agent  Detector  Kit. 

All  test  items  were  made  by  the  Chemical  Compounding  Corporation,  Long  Island, 

NY. 
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TABLE  Z 


CHANGES  TO  TRAINS  T-400,  401,  402,  403,  AND 
404  SAMPLERS  FROM  DT/OT  II  TRAINS  SAMPLERS 


Sampler 

Components 

Blood 

T-400 

Ampules 

Omit  Benzylpyridine  Solution  and 
Bleach  Solution 

Add  MeOH  (45  percent)/H20  (55 
percent) 

Blister 

Omit  K_CO,  Solution  and  DB3 
Solution  with  Mercuric 
Cyanide 

Add  MeOH  (45  percent)/H20 
(55  percent) 


Spot 


Omit  Barbituric  Acid/Omit  Glass  No  Change 
Microfiber  Paper 
Add  Whatman  40  Paper 


T-401  Ampules 


Spot 


T-402  &  Ampules 
T-403 


Spot 


T-404  Ampules 


Omit  Benzylpyridine  Solution  and 
Bleach  Solution 

Add  MeOH  (45  percent)/H20  (55 
percent) 

Omit  Barbituric  Acid/Omit  Glass 
Microfiber  Paper 

Add  Whatman  40  Paper 

Omit  Benzylpyridine  Solution  and 
Bleach  Solution 

Add  MeOH  (45  percent)/H20  (55 
percent)  " 

Omit  Barbituric  Acid/Omit  Glass 
Microfiber  Paper 

Add  Whatman  40  Paper 

Omit  Benzylpyridine  Solution, 
Potassium  Cyanide,  and  Bleach 
Solution 

Add  K-CO,  in  H-O 


Omit  K_CO,  Solution  and  DB3 
Solution  with  Mercuric 
Cyanide 

Add  MeOH  (45  percent )/H20 
(55  percent) 

No  Change 


No  Change 


No  Change 


Omit  K_CO,  Solution  and  DB3 
Solution  with  Mercuric 
Cyanide 

Add  MeOH  (45  percentJ/H-O 
(55  percent) 


Spot 

T-404A  Ampules 

Spot 


Impregnate  with  Thymolphthalein/ 
Whatman  40  Paper 

Omit  Benzylpyridine  Solution, 
Potassium  Cyanide,  and  Bleach 
Solution 

Add  K2C03  in  H20 

Omit  Barbituric  Acid/Omit  Glass 
Microfiber  Paper 

Impregnate  with  Phenolphthalein/ 
Whatman  40  Paper 


No  Change 


Omit  K_CO,Solution  and  DB3 
Solution  with  Mercuric 
Cyanide 

Add  MeOH  (45  percent)/H20 
(55  percent) 

No  Change 

No  Change 


Changes  to  TRAINS  Sampler-Detector  Package:  Use  the  same  color  and  printing  used  on  the 
M256  Moisture  Vapor  Barrier  Bag  on  the  TRAINS  Moisture  Vapor  Barrier  Bag  except  for  a  X  inch 
wide  dark  blue  border  around  the  whole  item  on  both  sides. 
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4.2 


Technical  Data  Package 


The  Technical  Data  Package  (TDP)  for  the  M256  Chemical  Agent  Detector 
Kit  was  modified,  where  necessary,  to  include  information  for  the  TRAINS  item. 

A  complete  TDP  for  the  TRAINS  was  prepared  with  all  proposed  engineering  changes 
incorporated.  All  drawings  and  specifications  were  formally  entered  into  the 
Configuration  Control  S.  tern. 

5.  TESTING 

5.1  Test  of  System  Shelf  Life  and  Storage  Management. 

To  determine  the  shelf  life  of  the  TRAINS,  a  test  of  system  shelf  life 
and  storage  management  was  performed  under  the  direction  of  Product  Assurance 
Directorate.  These  tests  showed  that  the  TRAINS  had  a  minimum  shelf  life  of 
5  years  (Appendix  C). 

5.2  EDT/DT  II. 


Because  the  TRAINS  was  basically  achieved  through  a  series  of  compara¬ 
tively  simple  changes  in  a  type-classified  item,  TECOM  agreed  to  allow  the  test 
to  be  performed  at  CSL  by  the  Development  Support  Division.  TECOM  had  final 
approval  of  the  test  plan  and  report.  An  observer  from  DPG  was  present  and  TECOM 
prepared  an  IER  (Appendix  D).  The  Product  Assurance  Directorate  prepared  a 
Reliability,  Availability,  and  Maintainability  (RAM)  assessment  (Appendix  E). 

The  IER  for  DT  II  recommended  the  TRAINS  be  accepted  in  the  Army 
Inventory  as  a  stock- funded  item  and  entered  into  the  production  phase  of 
development. 


5.3  OT  II. 

An  OT  II  was  successfully  completed  by  TRADOC,  as  stated  earlier. 

Several  problems  were  uncovered  in  the  test,  as  reported  in  the  IER  by  the 
Chemical  School.  The  main  problem  was  the  presence  of  small  amounts  of  potas¬ 
sium  and  mecuric  cyanide  in  the  samplers.  These  were  subsequently  removed,  and 
different  chemical  techniques  were  used  to  simulate  positive  agent  tests.  The 
small  amounts  of  cyanide,  while  not  toxic,  did  necessitate  the  collection  of 
samplers  and  their  treatment  as  hazardous  waste  near  the  end  of  the  ED  phase. 

A  follow-on  evaluation  was  performed. in  the  production  phase  to  assure  that  no 
problem  or  degradation  had  occurred  due  to  the  changes  in  the  samplers. 

6.  CONCLUSION 

An  accelerated  engineering  development  phase  was  executed  successfully 
for  the  Simulator,  Detector  Tickets,  Chemical  Agent:  Training,  M256.  No  advanced 
development  phase  was  required.  The  device  was  accepted  into  the  Army  Inventory 
as  a  stock-funded  item,  pending  some  additional  follow-on  evaluation  in  the 
production  phase. 
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APPENDIX  A 


TRAINING  DEVICE  LETTER  REQUIREMENTS 
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TRAINING  DEVICE  LETTER  REQUIREMENT 


for 

Training  Device  for  Detection  Kit,  Chemical  Agent,  M256 

established  by 

Commander,  US  Army  Training  and  Doctrine  Command 

and 

Commander,  US  Army  Materiel  Development  and 
Readiness  Command 


1.  The  undersigned  agree  that  a  program  should  be  initiated  forthwith 
to  meet  the  requirement  as  specifically  outlined  in  the  inclosure. 
Validated  cost  data  has  been  provided  in  the  TDLR. 


2.  The  TDLR  is  subject  to  review  at  any  time  but  annually  as  a  minimum, 


Deputy  Chief  of  Staff  Director  for  Development 


for  Combat  .Developments  and  Engineer Utgu  , 

Date  y'O  Date  rjfi 


Appendix  A 
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Blank 


TRAINING  DEVICE  LETTER  REQUIREMENT  TDLR) 
FOR  A  TRAINING  DEVICE  FOR  THE  DETECTION  KIT, 
CHEMICAL  AGENT,  M256 


1.  Title  of  the  Item.  Training  Device  /or  the  Detection  Kit,  Chemical 
Agent,  M2 56. 

2.  Statement  of  the  Need. 

a.  Thera  is  a  requirement  to  train  both  the  individuals  and  units  of 
the  Army  to  survive  in  a  chemical  warfare  environment.  To  satisfy  this 
requirement,  soldiers  must  be  trained  in  the  correct  use  of  chemical  agent 
detection  equipment  in  order  for  them  to  recognize  when  they  are  in  (or 
not  in)  a  toxic  chemical  agent  hazard  environment.  A  need  exists  for  a 
training  device  for  the  M256  Chemical  Agent  Detection  £it.  which  will  sim¬ 
ulate  the  detection  of  toxic  chemical  agents.  This  training  device  will 
be  used  during  integrated  field  training  exercises  to  detect  the  presence 
of  approved  training  simulant  agents  and  to  familiarize  personnel  with  the 
proper  doctrine  of  use  of  the  M256  Chemical  Agent  Detection  Kit. 

b.  CARDS  Reference  Number:  1206R 

3.  Justification. 

a.  Currently,  practical  hands-on  chemical  defense  training  is  of  a 
very  limited  scope  since  the  "station"  concept  is  normally  employed.  In' 
this  framework,  the  trainee  becomes  familiar  with  the  mechanics  of  individ¬ 
ual  items  of  chemical  defense  equipment;  but  rarely  does  he  receive  effec¬ 
tive  training  in  how  these  individual  items  of  equipment  interc.ee  together 
to  provide  total  chemical  protection.  The  upcoming  fielding  of  the  new 
Office  of  The  Surgeon  General  (OTSG)-approved  persistent  and  nonpersi stent 
training  simulants  along  with  the  associated  dissemination  devices  can 
greatly  upgrade  the  effectiveness  of  integrated  chemical  defense  training 
exercises.  However,  the  M256  Chemical  Agent  Detection  Kit  will  not  detect 
field  concentrations  of  any  of  the  approved  training  simulant  agents. 
Furthermore,  the  simulant  agent  resea*zh  programs  currently  underway  are 
not  likely  to  yield  any  new  OTSG-approved  simulants  in  the  near  future 

that  will  activate  the  K256  Chemical  Agent  Detection  Kit.  A  training  device 
for  the  M256  Chemical  Agent  Detection  Kit  which  will  detect  the  presence  of 
simulan’  agents  in  the  field  will  be  a  valuable  tool  for  the  integrated 
training  exercise .planner  in  creating  a  total  training  environment  in  which 
individual  soldiers  and  units  of  the  Army  can  become  proficient  in  chemical 
defense  procedures. 

b.  This  training  device  supports  the  NBC  Common  Tasks,  031-501-3001, 
Test  for  Chemical  Agents  Using  A  Chemical  Agent  Detection  Kit,  TP.ADOC 
Circular  351-1,  Common  Job  and  Task  Management  System.  This  Common  Task 
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pertains  to  all  MOSC.  This  training  device  also  supports  collective  tasks 
in  the  standard  N3C  Defense  Module  for  ARTEP,  TRADOC  Regulation  310-2, 
Preparation  of  Army  Training  and  Evaluation  Program  (ARTEP). 

4.  Basis  of  Ijgre.  The  Training  Device  for  the  M256  Chemical  Agent  Detec¬ 
tion  Kit  will  he  listed  ir.  CTA  50-900  series.  They  will  be  issued  to 
support  TRADOC  service  schools,  post/division  NBC  schools,  unit  training 
and  the  USAREUR  NBC  Defense  School.  It  has  been  determined  that  approx¬ 
imately  2,052,350  training  devices  will  be  required  per  year  to  support 
training.*  This  is  based  on  the  following  tentative  distribution  schedule: 


Training  Activity 

Per  Exercise/Course/Unit 

Total/Year 

Service  Schools 

Officer  and  NBC  Courses 

USAIC 

4  ea  exercise  per  course 

650 

USAFAS 

4  ea  exercise  per  course 

850 

USAARMC 

4  ea  exercise  per  course 

450 

USAADS 

4  ea  exercise  per  course 

150 

US  AWLS 

4  ea  exercise  per  course 

400 

Other 

4  ea  exercise  per  course 

500 

AIT /MOS-P  roducing 

Courses 

USACMLS 

40  ea  exercise  per  course 

2,400 

Post/Div  NBC  Schools 

4  ea  exercise  per  course 

1,500 

USAREUll  NEC  and  Brigade 

NCO  Defense  Schools 

4  ea  exercise  per  course 

600 

Unit  Training 

Companv** 

Active 

27  ea  per  field  training  day 
(16  field  training  days /year) 

1,036,800 

*  A  training  device  is  defined  as  one  chemical  agent  detector  ticket 
training  equivalent.  Twelve  detector  ticket  training  devices,  one  packet 
of  standard  ABC  M8  Chemical  Agent  Detector  Paper,  and  an  instruction  packet 
comprise  one  M23G  Chemical  Ag5nt  Detection  Training  Kit. 

**  For  units  larger  than  company  —  requirements  will  be  based  on  company 
requirements  times  the  number  of  company-size  units  being  trained. 
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Training  Activity 


Per  Exercise/Course/Unit 


Total/Year 


Reserve  and 
National  Guard 


27  ea  per  field  training  day  864,000 

(8  field  training  days/year) 


Separate  Platoon,  9  ea  per  field  training  day  144,000 

Detachment,  or  Platoon-  (16  field  training  days/year) 


5.  Principal  Characteristics.  The  >1256  Chemical  Agent  Detection  Kit  Train¬ 
ing  Device: 


a.  Shall  be  identical  in  physical  appearance  and  characteristics  to  the 
M256  Chemical  Agent  Detection  Kit,  except  that  its  packaging,  as  well  as  the 
detector  itself,  shall  be  blue  or  marked  with  blue  to  identify  it  as  a  train¬ 
ing  item. 


b.  Shall  be  capable  of  detecting  and  responding  to  achievable  field 
concentrations  of  OTSG-approved  training  simulants.  The  training  device 
and  augmenting  simulants  shall  provide  a  realistic  range  of  responses 
consistent  with  the  detection  capabilities  of  the  M256  kit. 


c.  Shall  be  capable  of  operation  and  storage  in  the  basic  climatic 
design  type  as  delineated,  by  AR  70-38.  The  training  device  for  the  M256 
kit  will  preferably  exhibit  the  same  inherent  problems  that  accompany  cold- 
weather  operations  as  the  M256  kit;  i.e.,  the  difficulty  of  getting  two 
reactions  to  occur  at  low  ambient  air  temperatures. 

d.  Shall  be  capable  of  engineering  modification  that  will  adapt  it 
for  use  with  developmental  simulant  agents  that  become  OTSG-approved.  Any 
developmental  simulant  agent  for  potential  OTSG  approval  is  required  to  have 
a  chemical  reaction  that  will  enable  it  to  be  detected.  This  requirement 

is  part  of  the  Phase  III  Training  Systems  Program. 


e.  Shall  have  a  shelf  life  at  least  as  long  as  the  M256  Chemical  Agent 
Detection  Kit  (5  years). 

f.  Shall  have  a  probability  greater  than  or  equal  to  .90  that  it  will 
detect  approved  chemical  agent  simulants  with  vapor  procures  that  produce 
detectable  vapor  concentrations  at  least  15  meters  downwind  from  the  line 

of  dissemination  for  at  least  1G  minutes  after  dissemination  when  the  simulant 
is  disseminated  in  wind  speeds  between  3  and  15  knots  and  temperatures 
between  20  and  100  degrees  F. 

g.  Shall  be  safe  (nonhazardous)  when  used  properly  in  troop  training 
exercises.  Potential  health  hazards  will  be  addressed  during  all  phases 
of  development  and  testing. 
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h.  Shall  be  constructed  of  materials  that  do  not  provide  a  toxic 
disposal  problem. 

i.  Preengineered  devices  which  will  result  in  positive  color  tests 
without  the  presence  of  agent  simulants  will  be  considered  as  possible 
interim  training  devices. 

6.  Testing  Required. 

a.  Developmental  Testing  (Physical  and  Safety  Tests).  Testing  will 
be  conducted  at  US  Army  Test  and  Evaluation  Command  at  Aberdeen  Proving 
Ground  and  other  locations  to  verify  functioning  in  climatic  extremes, 
transportability,  storage  life,  and  other  physical  properties. 

b.  Operational  Testing.  An  operational  test  (OT)  will  be  conducted 
to  validate  the  utility  of  the  training  device  for  the  M256  Chemical  Agent 
Detection  Kit.  To  be  included  in  the  OT  will  be  a  verification  test  of 
color  change  and  an  evaluation  of  comprehension  of  the  color  change. 
Individuals  Involved  in  the  testing  would  be  screened  to  Insure  that  they 
are  not  color-blind. 


c.  Milestones:  ED  Ocf  80 

OT  May  81 
IPR/TC  Oct  81 
IOC  Apr  83 


7.  Logistic  Support  Implication.  The  Training  Device  for  the  M256  Chemical 
Agent  Detection  Kit  will  be  an  expendable,  nonreportable,  nonrecoverable 
item;  and  thus  will  impose  no  special  logistical  support  consideration. 
Transportation  and  storage  will  be  handled  analogous  with  the  standard 
M2S6  Chemical  Agent  Detection  Kit. 

8»  Training-  Assessment . 

a.  Qualitative  and  Quantitative  Personnel  Requirements  Information. 

The  Training  Device  for  the  M256  Chemical  Agent  Detection  Kit  will  be 
used  by  personnel  charged  with  the  responsibility  to  conduct  chemical 
contamination  reconnaissance.  There  will  be  no  special  personnel  require¬ 
ments. 

b.  New  Skills  and  knowledge.  None  required. 

c.  Contract  Assistance.  None  anticipated. 

d.  Training  Support  Implications.  No  new  equipment  .training  is  required. 
Training  manuals  will  be  provided,  if  applicable;  however,  Skill  Performance 
Aids  (SPAS)  format  is  not  required. 
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9.  Manpower/Force  Structure  Assessment.  The  training  device  for  the 
Chemical  Agent  Detector  Kit  will  be  used  by  oersonnel  charged  with  the 
responsibility  to  conduct  NBC  integrated  field  training  exercises.  There 
will  be  no  special  requirements  for  Manpower/Force  Structure  Changes. 

10.  Other  Service  or  Allied  Nation  Interest.  Coordination  is  being  con¬ 
ducted  through  DCSCD,  TRADOC  for  Phase  II  coordination  with  ABCA  countries 
and  appropriate  allied  nations. 

11.  Life  Cycle  Cost  Assessment.  Attached  as  Incl  1. 


ANNEX  A  -  Coordinations 
ANNEX  B  -  CTEA 
ANNEX  C  -  Rationale 
ANNEX  D  -  RAM  Rationale 
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Training  Set  for  the  M256  Detection  Kit.  Chemical  Agent 

a.  Summary  of  estimated  life  cycle  costs  as  expressed  in  constant  FY  SO  dollars  ar.d 
current  (inflated)  ($M-Millions). 


Constant  Dollars 

Current  Dollars 

Low 

Most  Likely 

High 

Low 

Most  Likely 

High 

R&D 

0.333 

0.350 

0.385 

0.360 

0.379 

0.417 

Investment 

2.192 

2.307 

2.53S 

2.572 

2.707 

2.978 

Total 

2.525 

2.657 

2.923 

2.932 

3.036 

3.395 

NOTE  1: 

Quantity  of 

Prototypes: 

10,S00  Samplers  (300 

sets) 

NOTE  2:  Sunk  Costs:  No  R&D  development  (6.3,  6.4)  has  been  done  on  this  item. 


NOTE  3: 
expendable, 
level  isvteg: 
para  2-7  C. 
center  ar.es  ■ 


No  ARRCOVt  operating  and  support  (O&S)  costs  are  submitted  cue  to  the 
.  first  line  operation/maintenance  nature  of  the  set;  the  exclusion  of  com.mina- 
-HTed  logistics  support  costs  not  reasonably  indcntificd/cllocnble  to  the  set  <.>:•» 
DA  Pamphlet  11-4;  Apr  76);  and  the  assumption  that  the  scenario  for  training 
TOE  unit  troop  utilization  of  the  set  is  a  TRADOC  responsibility. 


NOTE  -:  /.  5  percent  low  estimate  is  projected  based  on  the  relatively  si  triple  techno-ncv. 

NOTE  5:  A  10  percent  high  estimate  is  projected  as  a  consequence  of  inflation  due  to 
o'eiav  in  funding  of  the  crogram. 


b.  Quantity  of  items  costed  in  FY  80  dollars: 


Item 


Quantity 


Unit  Flyaway 


Unit  Procurement 


Sampler  552, ‘350 


$4.18 


$4.18 


C.  Recommended  funding  profile  expressed  in  constant  FY  80  dollars  and  current 


(inflated  dollars  ($M-Miilioos). 

R&D  Phase 

FY  81 

FY  82 

FY  S3 

FY  84 

Total 

Approved  Program  (Current) 

__ 

__ 

Estimate  (Current) 

0.372 

0.007 

— 

— 

0.379 

Estimate  (Constant) 

0.344 

0.006 

— 

— 

0.350 

Investment  phase 

FY  81 

FY  82 

FY  S3 

FY  S4 

Total 

Quantity 

Approved  Program  (Current) 

0.552 

Estimate  (Current) 

— 

2.619 

.  0.0E4 

0.004 

2.707 

Estimate  (Constant) 

— 

2.237 

0.067 

0.003 

.  2.307 
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NOTE  1:  Source  document  for  quantity  is  TOLR  (or  a  Training  Device  /or  the  He;:  ct:or. 
Kit,  Chemical  Agent,- \1256,  2S  3an  79.  Quantity  is  based  on  Vj  percent  of  the  firs*  year's 
requirement.  This  is  based  on  projected  first  production  capability  to  rna'.e  the  items. 

NOTE  2:  Inflation  has  been  incorporated  in  accordance  with  DRCCP-ER,  17  Sep  79, 
Guidance  for  Inflation  of  Cost  Estimates. 

NOTE  3.  Cost  estimates  is  for  pre-engineered  concept  for  device.  Cost  estimates 
for  full  requirement  will  be  developed  as  exploratory  development  proceeds. 


U 

I 


Appendix  A 


29 


ANNEX  A 


COORDINATION 


COMMAND 

CINC,  TJSAXEUR 
CDR,  FORSCOM 
CDR,  TECOM 
CDR,  EUSA 
CDR,  USAICS 
CDR,  USA  Log  Cen 
CDR,  USAMMCS 

CDR,  USA  Avn  Cen  &  Ft  Rucker 

Cdr,  USAMP&CS/TC  &  Ft  McClellan 

CDR,  USA  CA  Cen  &  Ft  Leavenworth 

CDR,  TRADOC 

CDR,  USAISC 

CDR/DIR,  CSL 

COMDT,  USAIS 

COMDT,  USAADS 

COMDT,  U SAFAS 

COMDT,  USAQMCENFL 

COMDT,  USAISCH 

COMDT,  USAARMS 

COMDT,  US ASICS 

CDR,  USALEA 

DIR,  AMSAA 

DIR,  USAEARA 

SUPT,  AHS ,  USA 

PM  TRADE 


COMMENTS 

COMMENTS 

COMMENTS 

RECEIVED 

ACCEPTED 

NOT  ACCEPTED 

1 

1 

0 

3 

1 

2 

2 

2 

0 

2 

2 

0 

0 

0 

0 

4 

4 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

3 

2 

1 

10 

10 

0 

14 

14 

0 

6 

1 

5 

2 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

3 

4 

0 

0 

0 

2 

2 

0 

0 

0 

0 

57 

43 

14 

RATIONALE  FOR  NONACCEPTANCE 


1.  Commander,  US  Army  Forces  Command: 

a.  Comment:  Page  2,  paragraph  4  -  In  order  to  avoid  confusion, 
recommend  that  basis  of  Issue  be  one  Chemical  Agent  Detection  Training 
Kit  per  M256  authorized. 

Rationale:  The  Training  Device  for  the  M256  Kit  will  be  used  in 
field  exercises  only.  The  M256  Kit  will  be  used  for  classroom  training 
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(in  conjunction  with  the  M7242  SCAITS  Kit).  Therefore,  the  Training  Device 
for  the  M256  Kit  would  be  authorized  independently  from  the  basis  of  issue 
plan  for  the  M256  Kit. 

b.  Comment;  Calculations  concerning  use  of  this  device  for  unit 
training  should  be  based  on  the  number  of  M256  Kits  authorized.  For  initial 
planning' purposes,  it  is  reconmended  that  basis  of  issue  be  one  training  kit 
per  M256  Kit  authorized  with  an  annual  replacement  factor  of  one  for  active 
components  and  .5  for  reserve  components. 

Rationale:  The  Training  Device  for  the  M256  Kit  will  be  used  in 
field  exercises  only.  Sixteen  days  of  integrated  chemical  training  per 
year  for  active  duty  companies  (separate  platoons,  detachments,  or  platoon 
size  units),  has  replaced  the  rate  of  two  training  days  per  year.  For 
Reserve  and  National  Guard  units,  eight  field  training  days  per  year  replaced 
the  rate  of  one  field  training  day  per  year.  Consequently,  the  total  number 
of  M256  Training  Devices  needed  per  year  has  been  changed. 

2.  US  Army  Combined  Army  Center  &  Fort  Leavenworth: 

Comment:  Page  3,  paragraph  5f  -  Recommend  that  the  stated  rellsbillty 
performance  characteristic  parameters  of  the  M256  Training  Device  be  identical, 
or  as  close  as  possible,  to  those  of  the  M256  Chemical  Agent  Detection  Kit. 

Rationale:  The  Reliability  performance  characteristics  of  the  Training 
Device  for  the  M256  Kit  are  based  on  the  probability  that  the  Training  Device 
will  detect  approved  Chemical  Agent  Simulants.  Those  stated  parameters  are 
Identical  to  the  performance  parameters  that  chemical  agent  simulants  must 
meet  before  approval. 

3.  Commander /Director,  Chemical  Systems  Laboratory: 

a.  Consent:  Page  3,  paragraph  5d  -  Delete  this  paragraph  in  its 
entirety.  It  is  an  over-simplification  to  suppose  that  by  a  simple  engineer¬ 
ing  change,  one  detector  may  be  converted  to  a  detector  for  a  new  simulant. 
Even  if  a  new  simulant  is  provided  with  a  chemical  test,  chemical  design 
changes,  reliability,  interference,  storageability  and  compatibility  with 
the  M256  Detection  Kit  design  would  have  to  be  investigated.  In  summary, 

a  new  simulant  would  require  development  of  a  new  detector. 

Rationale :  This  paragraph  is  intended  to  impart  the  Importance 
of  the  Training  Device  modification  or  Improvement  subsequent  to  OTSG 
approval  of  the  new  training  simulants. 

b.  Comment :  .  Page  3,  paragraph  5e,  line  2  -  Change  !,(five  years)"  to 
read  "(two  years)." 
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Rationale:  A  five-year  shelf  life  Is  necessary  to  prevent  any 
possible  loss  of  detectors  due  to  expiration. 

c.  Comment :  Page  3,  paragraph  5f,  line  2  -  Change  to  read  "  - 

approved  nonperslstent  chemical  agent  - ".  Persistent  training  agents 

would  not  have  sufficient  vapor  pressure  to  produce  high  vapor  concentra¬ 
tions  . 

Rationale:  The  terms  "nonperslstent"  and  "persistent"  should  not 
be  used  to  classify  training  simulants.  Persistency  Is  a  characteristic 
that  a  simulant  cay  have,  but  to  classify  a  compound  as  either  persistent 
or  nonperslstent  is  Invalid.  Example:  A  persistent  compound  at  25°c  may 
become  nonperslstent  at  elevated  temperatures.  The  paragraph  Indicated 
has  been  reworded  to  account  for  vapor  concentration  dependency  upon 
vapor  pressure. 

d.  Comment :  Annex  D,  paragraph  lb (5)  &  (6)  -  l/elete  these  three  uses. 
The  efficacy  of  the  M256  Kit  In  these  modes  has  not  yet  been  demonstrated. 

Rationale:  Those  uses  stated  are  Identical  to  those  stated  for  the 
M256  Kit.  At  the  present  time,  there  Is  no  piece  of  equipment  In  the 
Inventory  other  than  the  M256  Kit  which  Is  available  to  accomplish  the 
fight  missions  which  are  listed  In  the  TDLR.  Therefore,  It  Is  Imperative 
that  the  Training  Device  cf  the  M256  Kit  be  used  In  Field  Training  Exercises 
In  order  to  familiarize  personnel  with  the  proper  doctrine  concerning  the 
use  of  the  M256  Kit  and  any  subsequent  actions  dictated  by  the  particular 
mission. 

e.  Comment :  Annex  D,  paragraph  lb (8)  -  Delete  this  use.  Since  only 
one  simulant  is  available,  the  ability  of  the  training  device  to  classify 
cannot  be  demonstrated. 

Rationale:  The  training  device  for  the  M256  Kit  will  be  used  in 
field  training  exercises  to  train  personnel  to  classify  any  agent  detected 
according  to  the  color  change  observed  on  the  detector  ticket.  At  the 
present  time  the  training  device  for  the  M256  Kit  will  only  detect  one 
simulant,  yet  troop  personnel  utilizing  the  Kit  must  still  classify  the 
simulant  detected  according  to  the  observed  color  change. 

4.  Coosaandant,  US  Army  Infantry  School: 

a.  Comment:  Page  3,  paragraph  5c,  line  3  &  4  -  Delete  "preferable 
exhibit  the  same  Inherent  problems  that  accompany  cold-weather  operations." 

Rationale:  It  Is  essential  that  the  Training  Device  for  the  M256 
Kit  simulate,  as  much  as  possible,  the  actual  M256  Chemical  Agent  Detection 
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Kit  -  to  Include  any  Inherent  problems.  If  the  training  device  was  to 
prove  operational  under  conditions  where  the  actual  kit  was  not  operational, 
this  would  lead  to  a  false  confidence  In  the  actual  kit. 

b.  C eminent:  Page  5,  paragraph  9:  Change  "There  will  be  no  special 

. "  to  read  "There  will  be  no  special  maintenance,  supply,  personnel, 

or  transportation  requirements." 

Rationale :  In  accordance  with  TRADOC  Circular  70*1,  Appendix  F 
Training  Device  Letter  Requirement  (TDLR),  paragraph  9  of  a  TDLR  will 

address  the  need  for  operator  and  maintenance  personnel  training..." 

5.  Director,  US  Army  Materiel  Systems  Analysis  Agency: 

a.  Comment:  Page  1,  paragraph  3  -  It  is  recommended  that  development 
of  a  training  simulant  which  activates  both  the  MS  Alarm  and  the  M256  Kit 
needs  to  be  Initiated.  Such  a  simulant  should  be  nontoxic,  environmentally 
acceptable  and  safe  (approved  by  the  Surgeon  General). 

Rationale:  Research  on  training  simulants  Is  a  continuous  project. 
Development  of  a  new  training  simulant  which  will  activate  both  the  M8  and 
the  M256  and  which  will  be  OTSG  approved  Is  not  likely  to  occur  anytime  In 
the  near  future. 

b.  Comment:  Page  1,  paragraph  3  -  "The  concept  of  fielding  a  new 
piece  of  equipment  Instead  of  accelerating  simulant  development  needs  to 
be  examined." 

Rationale:  The  concept  of  fielding  a  new  simulant  has  been  eval¬ 
uated  and  Is  not  considered  to  be  within  the  current  state-of-the-art; 

c.  Comment:  Page  2,  paragraph  4  -  It  Is  believed  that  the  BOI  Is 
too  conservative  with  respect  to  unit  training. 

Rationale:  The  BOI  represents  the  best  available  estimate  by  the 
Chemical  School  of  the  quantities  to  be  used.  The  BOI  will  be  reviewed 
after  fielding. 

d.  Comment:  Annex  D,  paragraph  lb (6)  -  Delete  "Completeness  of 
Decontamination." 

Rationale;  It  Is  the  intent  of  the  materiel  developer  to  modify 
the  kit  Instruction  card  and  operators  manual  for  the  M256  Kit  to  Indicate 
the  false  positive  responses  might  occur  If  the  sampler  Is  exposed  to  STB 
powder  or  bleach.  At  the  present  time,  the  only  Item  In  the  Army  Inventory 
that  Is  available  to  check  for  contamination  (Including  any  residual 
contamination  after  any  decontamination  operations)  Is  the  M2S6  Kit. 
Currently,  a  two  pronged  developmental  approach  Is  being  employed  In 
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addressing  this  problem.  The  first  of  these  is  the  ACADA  which  specifics 
an  automatic  device  for  detecting  contamination  density  of  surfaces.  The 
ACADA  requirement  document  has  been  prepared  and  approved.  The  second 
project  is  currently  being  initiated.  This  Involves  a  literature  research 
search  and  the  establishment  of  threshold  contamination  densities  for 
surfaces.  Suggest  that  AMSAA  assist  in  establishing  threshold  contamination 
densities. 
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COST  AND  TRAINING  EFFECTIVENESS  ANALYSIS 


1.  PURPOSE:  Ths  purpose  of  this  report  is  to  determine  the  potential  cost 
and  training  effectiveness  of  the  Training  Device  for  the  Detection  Kit, 
Chemical  Agent,  11256;  a  device  that  will  be  used  by  institutions  and  units  \ 
to  detect  the  presence  of  approved  training  simulant  agents  and  to  famil¬ 
iarize  personnel  with  the  proper  doctrine  of  use  of  the  M25S  Chemical  Agent 
Detection  Kit. 

2.  BACKGROUND :  At  the  present  time,  US  Forces  are  encountering  difficulties 
in  conducting  realistic  NBC  defense  training.  Such  training  is  required  to 
give  the  soldier  an  appreciation  of  the  characteristics  of  actual  chemical 
agents  and  of  the  capabilities  associated  with  his  chemical  defense  equipment. 
Within  the  current  terms  of  reference,  live  agent  training  cannot  be  conductet 
Yet,  previous  experience  at  the  US  Army  Chemical  School  indicated  that  live 
agent  exercises  were  very  motivating  to  students  and  that  the  teaching  points 
demonstrated  in  mhese  exercises  were  remembered  by  students  for  extended 
periods.  Several  agents  have  been  developed  and  approved  for  use  in  training 
that  simulate  live  toxic  agents.  Yet,  when  these  agents  were  evaluated  in  I 
field  trials,  it  was  found  that  these  simulants  did  not  activate  unit  alarms 
or  produce  appropriate  responses  in  detector  kits.  The  Improved  Chemical 
Defense  System  for  Battalion-Size  Uni ts(U),.  Volume  III,  1976,  identified  13 

critical  training  tasks.  The  training  device  described  in  this  TDLR  is 
directed  at  satisfying  one  of  the  13  tasks:  to  exercise  the  chemical  agent 
detection  teams  through  the  activation  of  the  M256  Chemical  Agent  Detecti<?n 
Kit  by  approved  training  simulants. 

3.  OBJECTIVES : 

a.  Estimate  the  pertinent  costs  of  each  training  alternative. 

b.  Estimate  the  potential  training  effectiveness  of  each  training 
alternative. 


4-  SCOPE:  This  report  covers  the  preliminary  analysis  performed  to  deterain* 
the  cost  and  training  effectiveness  analysis  of  the  Training  Device  for  the 
Detection  Kit,  Chemical  Agent,  M2 56. 

5.  ASSUMPTIONS:  The  Training  Device  for  the  M256  will  safisfy  the  require¬ 
ments  of  the  TDLR. 

6.  ESSENTIAL  ELEMENTS  OF  ANALYSIS: 


a.  What  are  the  costs  associated  with  each  training  alternative? 

b.  What  is  the  capability  of  each  training  alternative  to  provide 
effective  training  in  the  usage  of  the  M2 56  Chemical  Agent  Detection  Kit  in 
an  NBC  integrated  field  training  situation? 
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c.  What  is  the  capability  of  each  alternative  to  provide  for 
realistic  K3C  training? 

d.  What  is  the  most  cost  effective  choice  to  teach  the  usage  of  the 
M256  Chemical  Agent  Detection  Kit  in  a  field  situation? 

7.  ALTERNATIVES: 

a.  NEC  integrated  filed  training  without  the  Training  Device  for  the 
11256  Chemical  Agent  Detection  Kit. 

b.  NBC  integrated  field  trainingjfith  the  Training  Device  for  the  11256 
Chemical  Agent  Detection  Kit. 

8.  TRAINING  ALTERNATIVE  CAPABILITY  ANALYSIS:  Simulant  activation  of  the  1.1256 
Chemical  Agent  Detection  Kit  has  been  identified  as  a  critical  task  in  the 
Improved  Chemical  Defense  System  for  Battalion-Size  Units  (ll),  Volume  III. 
Therefore,  the  first  alternative,  'which  describes  the  situation  under  which 

v;e  are  currently  conducting  training  does  r.ot  provide  for  effective  training.. 
Yet,  the  second  alternative  would  not  only  provide  for  effective  training  in 
the  usage  of  the  11256  Chemical  Agent  Detection  Kit,  but  would  also  allow  fa** 
more  realistic  field  training. 

9.  COST  METHODOLOGY: 

a.  The  cost  estimate  for  the  Training  Device  for  the  M2 56  Chemical  Agent 
Detection  Kit  as  provided  by  Chemical  Systems  laboratory,  will  be  used  as  the 
basis  for  the  cost  of  subject  Training  Device. 

b.  The  materiel  developer  has  stated  that  preengineered  samplers,  'which 
when  placad  into  operation  yield  positive  color  tests  without  the  presence  of 
agent  simulants,  are  technologically  feasible  and  could  be  fielded  in  two  years. 

c.  Capability  analysis  Indicated  that  a  simulant  activated  device  will 
not  be  fielded  -until  1935.  In  an  attempt  to  enhance  realistic  integrated  field 
training,  the  U3ACMLS  has  determined  that  such  preengineered  samplers  are 
acceptable  as  interim  training  devices. 

10.  COST  ANALYSIS:  The  unit  procurement  cost  for  each  training  device  for  the 
Detection  Kit,  Chemical  Agent,  T-1256  is  $4-18  in  FY30  dollars,  based  upon  a  total 
quantity  to  be  produced  cf  552,350  kits. 


11.  NCNQUAIITIFIASIZ  BENEFITS :  Nonquant  if  i  able  benefits  can  be  realized  by 
the  use  of  the  Training  Device  for  the  M  256  Chemical  Agent  Detection  Kit  in 
integrated  training  in  a  field  environment.  The  use  of  this  training  device 
will  provide  for  realistic  training.  At  the  present  time  there  is  no  method 
of  realistically  simulating  the  arrival  and  detection  of  chemical  agents. 
Having  troops  "pretend"  that  their  M25o  Detector  has  detected  a  chemical  agent 
in  the  air,  or  operate  their  11256  Samplers  over  small  bottles  of  simulant  are 
^acceptable  training  techniques.  The  subject  training  device  will  alleviate 
these  problems  and  provide  for  realism  in  field  training. 


12.  CONCLUSION: 
Kit  would  fill  a 


Tre  use  of  the  Training  Device  for  the  Chemical  Agent  Detection 
critical  training  void  if  adopted  for  use. 
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13.  RECC?.?.ENDATIQM :  Development  and  fielding  of  the  Training  Device  for  the 
M256  Chemcial  Agent  Detection  Kit  be  accomplished  as  soon  as  possible. 
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APPENDIX  B 

REPORT  OF  ENGINEER  DESIGN  TEST  (DT)  FOR  SIMULATOR, 
DETECTOR  TICKETS,  CHEMICAL  AGENT  TRAINING:  M256 


MATERIEL  EVALUATION  BRANCH 

i)j.vi.i<u'|ri;i!iAi.  support  i/j vis lorj 
chemical  systems  laboratory 

ABERDEEN  PROVING  GROUND,  MARYLAND  21010 
Report  nf  Test 
Engineer  Design  Test  (DT  II) 
for  the 


Simulator,  Detector  Tickets,  Chemical  Agents 
Training,  M2 5 6  (TRAINS) 

(EDT  No.  209) 

DRDAR-CLJ-M  26  January  1982 

1.  OBJECT 

The  object  of  this  test  effort  v?as  to  provide  data  to  evaluate  the  Simulator, 
Detector  Tickets,  Chemical  Agent:  Training,  M256  (TRAINS)  in  regards  to  its 

compliance  with  its  Training,  Device  Letter  Requirements  (TDLR), 

l .  AUTHORITY 


Authority  for  conduct  of  this  support  testing  is  derived  from  the  assigned 
mission  of  Materiel  Evaluation  Branch  which  includes  the  testing  of  items  under 
■development  by  Chemical  Biological  (CB)  Detection  and  Alarms  Division  of  the 
Cnemical  Systems  Laboratory.  This  test  effort  was  undertaken  in  support  of  the 
current  RDTK  prog, ram  numbered  1M46725-D0-20-2X. 

3.  BACKGROUND 

CB  Detection  and  Alarms  Division,  Chemical  Systems  Laboratory,  is  currently 
involved  in  a  development  program  for  a  training  device  which  provides  a  method 
ior  realistically  simulating  the  use  and  detection  responses  of  the  M256  Chemical 
Agent  Detector.  The  device,  which  is  nicknamed  TRAINS  (for  Training  Simulator 
Set),  is  pre-engineered  to  give  simulated  detection  responses  without  the  presence 
of  chemical  agents  or  chemical  agent  simulants  which  makes  the  item  especially 
suitable  for  field  training,  exercises. 

Development  of  the  TRAINS  is  b<*ing  accomplished  through  an  accelerated  develop¬ 
ment  program  by  which  TRAINS  proceeded  into  the  Full  Scale  Engineering  Development 
Pliase  immediately  following  the  Exploration  of  Alternative  Systems  Concept  Phase.  To 
I urther  expedite  the  program,  the  concept  of  a  Chemical  Systems  Laboratory  Engineer 
Desig.n  Test  (EDT)  program  to  fulfill  the  requirements  for  DT  II  of  the  TRAINS  was 
agreed  to  in  principal  in  the  initic-il  meeting  of  the  informal  TRAINS  TILT  held  28 
November  1930.  An  F.DT  Plan  was  developed  by  Materiel  Evaluation  Branch  and  sub¬ 
mitted  to  TECOM  for  their  review.  Response  from  TTTOM  confirmed  that  the  EDT  Plan 
was  adequate  for  use  as  the  Independent  Evaluation  Plan/Test  Design  Plan  (IEP/TDP) 
for  TRAINS  DT  II. 
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The  F.ivr  was  conducted  In  ilit  entirety  .it  the  Chemical  Systems  Laboratory. 
Functional  H1 1 1ciency  Tests  (paragraph  5.3)  were  monitored  by  the  Dugwny  I’roving 
Ground  Test  Officer  assigned  to  the  TRAITS  program.  Additional  test  data  was 
acquired  by  a  Systen  Shelf  Life  Test  conducted  by  the  ARRAbCOM  Product  Assurance 
Directorate  at  Aberdeen  Proving  Ground.  The  System  Shelf  Life  and  Storage  Manage¬ 
ment  Test  Report  is  included  as  Appendix  C  of  this  report. 

4.  DESCRIPTION 

The  Simulator,  Detector  Tickets,  Chemical  Agent:  Training,  M256  (TRAINS)  con¬ 
sists  of  an  assortment  of  36  sampler-detectors  to  simulate  positive  nerve,  mustard, 
phosgene  oxime,  and  blood  agent  responses  and  negative  "all-clear"  responses  expected 
from  the  actual  M256  sampler-detector.  The  TRAINS  utilizes  11256  sampler-detectors 
that  have  been  pre-engineered  to  give  positive  simulated  chemical  agent  detection 
responses  when  activated  without  the  presence  of  agent  or  agent  simulants.  TRAINS 
sampler-detectors  are  identical  in  physical  appearance  and  operating  characteristics 
to  the  standard  M256  sampler-detector  except  that  they  are  coded  both  numerically 
and  with  a  blue  coloration  to  designate  then  as  training  items.  The  set  consists 
of  36  sampler-detectors  of  which  12  are  authentic  M256  sampler-detectors  for  a 
simulated  "all  clear"  or  negative  responses  and  24  are  pre-engineered  for  simulated 
positive  or  "danger"  responses  (six  each  for  nerve,  mustard,  phosgene  oxime,  and 
blood).  Markings  on  the  sampler-detector  and  its  foil  envelope  correspond  to 
the  simulated  response  as  shown  below: 

Marking  Simulated  Test  For 

T-400  SAFE,  "All  Clear",  Negative  Nerve,  Blister,  Blood 

T-401  DANGER,  Positive  Nerve  (G)  or  (V) 

T-402  DANGER,  Positive  Blister  (II)  Mustard 

T-403.  DANGER,  Positive  Blister  (CX)  Phosgene  Oxime 

T-404  DANGER,  Positive  Blood  (AC)  Hydrogen  Cyanide  or  (CK) 

Cyanogen  Chloride 

Each  sampler-detector  is  packaged  in  a  blue,  sealed,  plastic-laminated  bag  with 
36  of  these  packed  in  a  blue,  water  resistant,  fiberboard  box  approximately  11-3/A 
inches  X  7-1/2  inches  X  5-3/8  inches.  The  carrying  box  is  one  piece  with  an  attached 
cover  held  in  place  with  a  Velcro  fastener  and  with  a  carrying  handle  on  the  front. 
Simple  instructions  for  the  instructor/trainer  are  fastened  to  the  inside  of  the  box 
cover. 


5.  TEST  RESULTS 

Forty-two  (42)  TRAINS  kits,  each  with  its  full  complement  of  36  sampler-detectors 
were  submitted  for  testing  as  described  below. 


Receipt  Inspection 


All  of  the  test  items  were  subjected  to  a  pre-test  inspection  to  determine 
their  suitability  for  use  in  tills  test  program.  No  damage  or  significant  imperfec¬ 
tions  were  found  during  the  examination.  All  of  the  test  kits  were  then  serialized 
for  test  identification  purposes  and  distributed  to  the  appropriate  areas  for  testing 
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i,2  Rough  ll:null  lng 

Six  TRAIL'S  kits  were  subjected  to  sequential  rough  handling  treatment  as 
described  in  paragraph*.  5.2.1,  5.2.2  and  5.2.4  below. 

5.2.1  Vibration-Secured  Cargo 

Three  of  the  kits  submitted  for  rough  handling  were  temperature  precondi¬ 
tioned  at  -30*F  while  the  remaining  three  were  preconditioned  at  +143®F.  The 
preconditioning  time  was  24  hours  in  both  cases.  Following  temperature  precondi¬ 
tioning,  the  test  kits  were  secured  to  a  vibrator  table  and  subjected  to  high 
frequency  vibration  to  simulate  being  transported  ns  secured  cargo.  The  test  was 
conducted  in  accordance  with  MII.-STD-S10C,  Method  514.2,  paragraph  4.6.11,  Proce¬ 
dure  X.  Following  completion  of  the  snbtest,  the  test  kits  were  visually  examined 
and  no  danap.e  was  found  which  could  be  attributed  to  this  vibration  test. 

5.2.2  Vibration-Loose  Cargo 

The  same  kits  used  in  paragraph  5.2.1  were  again  placed  in  their  respective 
conditioning  temperatures  for  24  hours.  After  this. 24  hour  period,  the  test  kits 
were  then  subjected  to  a  loose  cargo  bounce  test.  The  test  was  conducted  in 
accordance  with  HIL-STD-olOC,  Method  514.2,  paragraph  4,6,12,  Procedure  XI,  Tart 
2  except  that  the  kits  were  returned  to  their  respective  conditioning  temperatures 
overnight  between  successive  one-half  hour  periods. 

Following  completion  of  this  Subtest,  the  test  kits  were  visually  examined 
and  no  danage  was  found  which  could  be  attributed  to  this  vibration  test. 

5.2.3  Five  Foot  Drop 

The  same  TRAINS  kits  used  previously  In  paragraphs  5.2.1  and  5.2.2 
were  again  placed  in  their  respective  conditioning  temperatures  for  24  hours. 

After  temperature  conditioning,  the  test  kits  were  subjected  to  a  five  foot  drop 
test.  Each  kit  was  dropped  from  a  height  of  five  feet  so  as  to  strike  a  steel 
plate  embedded  in  concrete.  Each  kit  was  released  so  as  to  impact  in  the  following 
attitudes:  (a)  bottom  down,  (b)  top-down,  (c)  side  down,  (d)  end  down,  aud  (e) 

comer  down. 

Following  completion  of  this  subtest,  the  te3t  kits  were  visually  examined 
and  only  minor  damage  was  noted.  The  damage  to  the  kit  was  limited  to  slightly 
crumpled  corners  of  the  container  boxes  where  corner  impact  had  occurred.  Insig¬ 
nificant  damage  to  the  box  resulted  from  drops  at  other  attitudes. 

The  individual  sampler-detectors  of  these  kits  that  were  subjected  to  rough 
handling  were  removed  from  their  protective  envelopes  and  inspected  for  damage  as 
part  of  Functional  Efficiency  Tests  (paragraphs  5.5.1  and  5.5.2).  Damage 
noted  which  may  have  been  a  result  of  rough  handling  treatment  was  one  sampler- 
detector  with  a  leaking  ampoule  (£5)  and  two  other  sampler-detectors  with  tom 
blister  8 pots.  All  three  damaged  sampler-detectors  were  from  test  kits  that  were 
conditioned  at  +145*F.  One  sampler-detector  (cold  conditioned)  was  found  to  have 
an  empty  ampoule;  Since  the  ampoule  did  not  appear  to  be  broken  and  no  indication 
of  leaking  was  noticed,  it  was  determined  that  this- was  not  caused  by  the  rough 
handling  treatment.  Following  the  drop  tests,,  the  kits  were  submitted  for 
functional  efficiency  tests. 
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3.3  High  Altitude  (Lev:  Pressure) 


Two  TRAINS  Kits  were  subjected  to  a  r -.duced  ntnospheric  pressure  environment 
(simulates  pressure  at  high  altitudes)  to  deternine  their  ability  to  withstand  air 
shipment;  The  test  was  conducted  in  accordance  with  MIL-STD-OIOC,  !Iethod  500.1, 
paragraph  3.1,  Procedure  I. 


At  the  conclusion  of  this  sub-test,  both  test  kits  and  their  sampler-detectors 
were  visually  examined  and  no  damage  was  found  which  could  be  attributed  to  low 
pressure  treatment. 


5. A  Accelerated  Storage  Tests 


Thirty-two  (32)  TRAINS  were  subjected  to  the  accelerated  storage  as  follows: 


No.  of  Kits 


Environment 


Duration 


Intermediate  IIot-Drv  (+145°  +_  2°F,  507'  RH)  48  davs 
Tropic  (+113*  +  2°F,  95-1007;  Pdl)  28  days 
Arctic  (-30#F  +  2#F)  35  days 
Cyclic*  30  days 


*Cyclic  storage  consisted  of  ten  24-hour  cycles  in  each  of  the  three 
environments  (intermediate  hot-dry,  tropic,  and  arctic)  for  thirty 
cycles  total. 


Upon  completion  of  the  storage,  the  test  kits  were  removed  from  the  test 
chamber  and  examined.  The  test  bits  stored  under  simulated  tropic  conditions  were 
noticeably  danp  due  to  the  effect  of  high-humidity  on  the  fiberhoard  carrying  box. 
The  high-humidity  did  not  affect  the  performance  of  the  box  for  transporting  the 
sampler-detectors.  Ko  other  unusual  effects  on  the  kits  were  noted  that  could  be 
attributed  to  any  of  the  storage  conditions. 


The  individual  sampler-detectors  of  the  kits  subjected  to  accelerated  storage 
were  removed  from  their  protective  envelopes  and  inspected  as  part  of  Functional 
Efficiency  Tests  (paragraphs  5.5.3  through  5.5.8).  From  the  kits  subjected  to 
intermediate  hot-dry  storage,  several  sampler-detectors  had  a  fine  powder,  presumablv 
from  the  lewisite  tablet,  covering  portions  of  the  sampler-detectors.  Except  for  two 
sampler-detectors  where  the  lewisite  tablet  had  completely  fallen  out  of  its  holder, 
the  normal  operation  of  these  sampler-detectors  was  not  affected.  Mo  other  unusual 
effects  on  the  sampler-detectors  were  noted  which  could  be  attributed  to  the  storage 
conditions. 


Functional  Efficiency  Tests 


TRAINS  kits  previously  subjected  to  rough  handling,  and  accelerated  storage 
tests  as  well  as  two  control  kits  were  submitted  for  functional  efficiency  tests. 
Only  those  sarpler-detectors  pre-engineered  to  give  simulated  positive  ament 
detection  responses  were  functioned,  i.a.,  all  of  the  sampler-detectors  in  each 
kit  with  the  exception  of  the  T-400  (all  clear)  type  samplers  were  tested.  The 
sampler-detectors  ’..’ere  functioned  according  to  the  appropriate  procedures  as 
contained  in  the  draft  TRAINS  Operator’s  Manual  (lit  3-0919-307-10).  The  observed 
test  spot  responses  were  compared  to  the  color  code  on  the  back  of  the- sampler- 
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danger  colors  on  tin*  hack  of  the  smipler-deiectors  are  described  ns  follows: 


blister  Test  !'; ot 

Purple/Blne  (I!)  or 
lled/Turpla  (CIO 
(colorless  is  safe) 


blood  Test  Spot 

Pin):  or  blue 
(colorless/tan  is 
safe) 


Nerve  Test  bpot 

Colorless  or  Peach 
(blue  is  safe) 


The  safe/dntiger  observations  for  each  snnpler-i'etector  was  recorded  by  noting 
the  response  niven  by  all  three  tost  spots  and,  in  particular,  the  response  given 
by  the  test  spot  pre-on^ineered  for  a  simulated  positive  response. 


Tables  1  and  2  summarize  the  results  from  the  functional  efflciencv  tests. 
Table  1  shows  only  the  proportion  of  pre-engineered  test  spots  that  responded  as 
expected.  Table  2  shows  the  proportion  of  sampler-detectors  that  responded  pro¬ 
perly  when  the  sampler-detector  is  considered  as  a  whole  (including  the  two  un¬ 
altered  test  spots  which  should  exhibit  a  safe  or  negative  response).  The  follovii 
paragraphs,  3.5.1  through  5. 5. If,  provide  detail  observations  concerning,  operation 
of  the  TRAINS  sampler-detectors. 


3.5.1  Rough  Handling  (Hot  Conditioned) 


The  sampler-detectors  subjected  to  rough  handling  treatment  at  145°F  were 
functioned  as  described  in  paragraph  5.5  at  room  temperature.  The  following 
onservations  were  noted  during  the  operation  of  these  sampler-detectors: 

a.  For  all  sampler-detector  types,  the  test  spot  pre-engineered  to  rive  a 
positive  agent  response  gave  the  expected  color  response.  All  pre-engineered 
responses  developed  within  the  three  minute  time  reouirement  as  stated  in  the 
operational  instructions  inside  the  carrying  box  cover. 

b.  Light  blue  spots  developed  on  the  nerve  test  spot  of  four  T-401  (posi¬ 
tive  nerve)  type  sarpler-aetectors.  This  occurrence  was  not  interpreted  by  observ 
conducting  the  test  as  an  improper  response  (colorless  or  a  peach  color  would 
normally  indicate  a  positive  test)  since  it  was  considerably  different  (lighter 

in  color  and  covering  a  small  area  of  the  nerve  spot)  than  the  normal  blue  negative 
response. 


c.  Three  T-404  (positive  blood)  type  sampler-detectors  exhibited  a  weak  bla 
agent  response  but  was  recognizable  as  a  positive  blood  response  as  expected. 

d.  One  T-402  (positive  mustard)  type  sampler-detector  exhibited  a  guestion.i 
blood  test  response  which  was  similar  to  a  positive  blood  test.  No  color  response 
would  normally  be  expected  from  the  blood  test  spot. 

e.  Two  sampler-detectors  that  were  found  to  have  torn  blister  spots  per¬ 
formed  satisfactorily  despite  this  slight  damage. 
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Proportion  of  I’rr-Kiiglnocrod  Test 
Specs  Responding  Properly* 


Pretest  Conditionin 


Rough  Handling  (145°F) 
Rough  Handling  (-30°F) 
As  Received  (Controls) 
Int  Hot-Dry  Storage 
Tropic  Storage 
Arctic  Storage 
Arctic  Storage 
Cyclic  Storage 
Cyclic  Storage 


Sampler  Typo: 


Test  Conditions 


Room  Ambient 


-30°F 


Room  Ambient 
Room  Ambient 
Room  Ambient 


-30°F 


Room  Ambient 


-30°F 


Room  Ambient 


18/18 

18/18 

12/12 

48/4.8 

48/48 

24/24 

24/24 

24/24 

24/24 


.T-402 

(danger 

mustard) 


18/18 

18/18 

12/12 

48/48 

48/48 

24/24 

23/24 

24/24 

24/24 


T-404 
(danger 
blood ) 


18/18 

18/18 

12/12 

48/48 

48/48 

24/24 

24/24 

24/24 

23/24 


*Pre-engineered  test  spot  gave  appropriate  positive  agent  test. 

TABLE  2 


Proportion  of  Sampler-Detectors  ; 

Responding  Properly* _ 

T-401  |  T-402  |  T-403  i  T-40i  ~] 


Sampler  Type: 

T-401 

T-402 

T-403 

Pretest  Conditioning 

Test  Conditions 

nerve ) 

mustard) 

phosgene) 

Rough  Handling  (145°F) 

Room  Ambient 

18/18 

17/18 

18/18 

Rough  Handling  (-30°F) 

-30°F 

18/18 

13/18 

15/18 

As  Received  (Controls) 

Room  Ambient 

12/12 

12/12 

12/12 

1  uL  Hot-Dry  Storage 

Room  Ambient 

48/48 

48/48 

48/48 

Tropic  Storage 

Room  Ambient 

48/48 

48/48 

48/48 

Arctic  Storage 

-30°F 

24/24 

24/24 

24/24 

Arctic  Storage 

Room  Ambient 

24/24 

23/24 

23/24 

Cyclic  Storage 

-30°  F 

24/24 

24/24 

22/24 

Cyclic  Storage 

Room  Ambient 

23/24 

23/24 

22/24 

. .  mmmmd 

*Pre-cngincered  test  spot  and  tvo  unaltered  test  spots  gave  positive  agent  test  and 
negative  agent  tests,  resooctive Iv . 
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The  sampler-detectors  subjected  to  rough  handling  treatment  at  -10*T  were 
functioned  so  as  to  simulate  operation  at  arctic  conditions.  An  environmental 
chamber  with  tenperatnre  at  -30°F  was  utilized  to  slnulate  the  outside  conditions. 
These  sampler-detectors  were  functioned  as  described  in  paragraph  5.3  and  according 
to  the  operator's  manual  section  describing  sampler-detector  operation  under  unusual 
conditions.  The  following  observations  were  noted  during  the  operation  of  these 
sampler-detectors ; 

a.  For  all  sampler-detector  types,  the  test  spot  pre-enpineered  to  f*ive  a 
positive  agent  response  gave  the  expected  color  response.  All  pre-enpineered 
responses  developed  within  the  three  minute  time  requirement  os  stated  in  the 
operational  instructions  inside  the  carrying  box  cover. 

b.  Light  blue  spots  developed  on  the  nerve  test  spot  of  one  T-401  (positive 
nerve)  type  sampler-detector.  This  occurrence  was  similar  to  that  described  in 
parap.raph  3.5.1.b  and  treated  as  such. 

c.  Five  T-402  (positive  mustard)  type,  three  T-403  (positive  phospene 
oxime)  type,  and  two  T-404  (positive  hlood)  type  sampler-detectors  had  nerve  test 
spots  which  were  difficult  to  wet  resulting  in  questionable  nerve  test  color 
responses  (less  than  30%  of  the  test  spot  surface  developing  the  blue  negative 
response) • 

d.  Mine  teen  of  the  34  sampler-detectors  which  were  expected  to  give  a 
negative  (blue  color)  response  for  nerve  had  at  least  a  trace  of  peach  color  (indi¬ 
cation  of  |>ositive  nerve)  on  the  nerve  test  spot.  Thirteen  of  these  u-ere  found 

in  one  kit. 

e.  It  should  be  noted  that  a  re- inspection  of  the  sampler-detectors 
referred  to  in  c  and  d  above  revealed  that  the  test  spot  became  all  blue  sometime 
(in  excess  of  15  minutes)  after  the  initial  inspection. 

5.5.3  Intermediate  Hot-Dry  Storage 

The  sample-detectors  subjected  to  intermediate  hot-dry  storage  (+145*F 
0  50%  RU)  were  functioned  as  described  in  paragraph  5.5  at  room  tenperatnre.  The 
following  observations  were  noted  during  the  operation  of  these  sampler-detectors: 

a.  For  all  sampler-detector  types,  the  test  spot  pre-eneineered  to  pive 
a  positive  agent  response  gave  the  expected  color  response.  All  pre-enrineered 
responses  developed  within  the  three  minute  time  requirement  as  stated  in  the 
operational  instructions  Inside  the  carrying  box  cover. 

b.  Light  bine  spots  developed  on  the  nerve  test  spot  of  one  of  the  T-401 
(positive  nerve)  sampler-detector.  This  occurrence  was  similar  to  that  described 
in  paragraph  5.5.1.h  and  treated  as  such. 
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c.  .  Fonrl  <*f‘n  T-A04  (positive  Mood  3  cyi,f*  sampler-detectors  exhibited  weak 
blood  nqeut  re upon sen  but  were  recognizable  to  observers  as  a  positive  blood  response 
as  expected. 

d.  r.ipht  sampler-detectors  had  nerve  test  spots  that  were  difficult  to  wet 
resulting  in  snail  portions  of  each  spot  not  developing  the  expected  blue  negative 
nerve  response. 

e.  Two  sampler-detectors  that  were  found  to  have  torn  blister  spots  per¬ 
formed  satisfactorily  despite  this  slip.ht  damape. 

f.  Six  sar.pler-datectors  (2  each  type)  were  functioned  in  the  dark  usinp  a 
flashlipht  as  the  only  source  of  lipht.  The  pre-enpineered  response  was  correctly 
identified  in  each  case. 

5. 5. A  Tropic  Storape 

The  sampler-detectors  subjected  to  tropic  storage  (+113°F  0  05-1*3(17  RH) 
were  functioned  as  described  in  parapraph  5.5  at  room  temperature.  The  followinp 
observations  were  noted  dnrinp  the  operation  of  these  sampler-detectors: 

a.  For  all  sanpler-detector  types,  the  test  spot  pre-enpineered  to  p.ive 
a  positive  npent  response  pave  the  expected  color  response.  All  pre-enpineered 
responses  developed  within  the  three  minute  tine  requirement  as  stated  in  the 
operational  instructions  Inside  the  carryinq  box  cover, 

b.  Lip.ht  blue  spots  developed  on  the  nerve  test  spot  of  five  T-A01  (posi¬ 
tive  nerve)  sampler-detectors.  This  occurrence  was  similar  to  that  described  in 
parapraph  S.S.l.b  and  treated  as  such. 

c.  One  T-404  (positive  blood)  type  sanpler-detector  pave  a  false-positive 
(no  color)  nerve  test. 

d.  Kine  sanpler-detectors  that  were  found  to  have  torn  blister  spots  per¬ 
formed  satisfactorily  despite  the  sliqht  damape. 

e.  Six  sampler-detectors  (2  each  type)  were  functioned  in  the  dark  usinp 

a  flashlipht  as  the  only  source  of  lipht.  The  pre-enp,ineered  response  was  correctly 
identified  in  each  case. 

5.5.5  Arctic  Storage  (functioned  at  ambient) 


Twenty-four  of  each  type  sanpler-detector  (except  T-A00,  all  clear)  stored 
under  arctic  conditions  (-30#T)  were  functioned  as  described  in  parapraph  5.5  at 
room  temperature.  The  followinp  observations  were  noted  durinp  the  operation  of 
these  sanpler-detectors: 

a.  With  the  exception  of  one  T-A02  (positive  mustard)  type  sanpler-detector 
which  did  not  develop  a  positive  mustard  response,  all  test  spots  pre-enpineered 
to  "ive  a  positive  aper.t  response  rave  the  expected  color  response.  All  pre- 
enpineered  responses  that  developed  properlv  developed  within  the  three  minute 
tire  requirement  as  stated  in  t!.e  operational  Instructions  inside  the  carryinq  box 
cover. 
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h.  l.Ij-Jil  lil  i m*  upot  it  «|.iv»*]i>|hm1  oii  i  !ii«  u»rvi*  t«uit  spot  of  three  T-401 
(pusitive  nerve)  sampler-detectors.  This  occurrence  was  similar  to  that  described 
in  paragraph  3.5.1.L  and  treated  as  such. 

c.  One  T-4 0 3  (positive  phosqene  oxime)  type  sampler-detector  pave  a  false¬ 
positive  (no  color)  ner''e  test. 

d.  One  T-4  04  (positive  blood)  type  sampler-detector  exhibited  a  weak  blood 
ap.ent  response  but  was  recognizable  to  observers  as  a  positive  blood  response  as 
expected. 

e.  Five  sampler-detectors  that  were  found  to  have  torn  blister  spots 
performed  satisfactorily  despite  the  slipht  damage. 

5.5.6  Arctic  Storage  (functioned  at  -30nF) 


Twenty-four  of  each  type  sampler-detector  (except  T-400,  all  clear)  stored 
under  arctic  conditions  (-10®F)  were  functioned  so  as  to  simulate  operation  at 
arctic  conditions.  An  environmental  chamber  with  temperature  at  -10"F  was  utilized. 
These  sampler-detectors  were  functioned  as  described  in  parapraph  5.5  and  according 
to  the  operator's  manual  section  describing  sampler-detector  operation  under  unusual 
conditions.  The  following  observations  were  noted  during  the  operation  of  these 
sampler-detectors: 

a.  For  all  sanpler-detector  types,  the  test  spot  pre-enpineered  to  pive 
a  positive  apent  response  pave  the  expected  color  response.  All  pre-enpineered 
responses  developed  within  the  three  minute  time  requirement  as  stated  ip  the 
operational  instructions  inside  the  carryinp  box  cover. 

b.  Two  T-404  (positive  blood)  type  sampler-detectors  had  traces  of  peach 
color  on  the  nerve  test  spots.  Since  most  of  the  spot  was  blue  (nepative  nerve), 
the  response  was  interpreted  as  a  proper  nepative  nerve  test. 

5.5.7  Cyclic  Storape  (functioned  at  ambient) 

Twenty-four  of  each  type  sampler-detector  (except  T-400,  all  clear)  sub¬ 
jected  to  cyclic  storape  were  functioned  as  described  in  parapraph  5.5  at  room 
temperature.  The  followinp  observations  were  noted  durinp  the  operation  of  these 
sampler-detectors: 

a.  With  the  exception  of  an  incorrectly  packaped  T-/*03  (positive  phospene 
oxime)  type  sanpler-detector  (T-404  sanpler-detector  found  in  a  T-401  sampler- 
detector  bap),  all  test  spots  pre-enpineered  to  pive  a  positive  apent  response 
pave  the  expected  color  response.  All  pre-enpineered  responses  developed  within 
the  three  minute  time  requirement  as  stated  in  the  operational  instructions  inside 
the  carryinp  box. 

b.  Li pi  it  blue  spots  developed  on  the  nerve  test  spot  of  three  T-401  (posi¬ 
tive  nerve)  type  sanpler-detector.  This  occurrence  was  similar  to  that  described 
in  parapraph  5.5.1.b  and  treated  as  such. 
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c.  One  T-V)?  (positive  mustard)  t/pe  and  on®  T-40T  (positive  phosgene 
oxime)  type  sampler-detector  pave  false-positive  (no  colorl  nerve  tests. 

d.  One  T-401  (positive  nerve)  type  sanpler-detector  had  a  questionable 
response  on  its  blood  spot.  For  this  type  of  sar.pler-detector ,  a  negative  (no 
color)  blood  response  would  be  expected. 

5.5.S  Cyclic  Storage  (functioned  at  -1P*r) 


Twenty- four  of  each  type  sampler-detector  (except  T-400,  all  clear)  sub¬ 
jected  to  cyclic  storage  were  functioned  so  as  to  simulate  operation  at  arctic 
conditions  utilizing  ail  environnental  chamber  set  with  temperature  at  -10*F. 

These  sampler-detectors  were  functioned  as  described  in  paragraph  5.5  and  according, 
to  the  operator's  manual  section  describing  sannler-detector  operation  under 
unusual  conditions.  The  following  observations  were  noted  during  the  operation 
of  these  sampler-detectors: 

a.  For  all  sanpler-detector  types,  the  test  spot  pre-engineered  to  give  a 
positive  agent  response  gave  the  expected  color  response.  All  pre-engineered 
responses  developed  within  the  three  minute  time  requirement  as  stated  in  the 
operational  instructions  inside  the  carrying  box. 

b.  Light  blue  spots  developed  on  the  nerve  test  spot  of  one  T-401  (posi¬ 
tive  nerve)  sampler-detector.  This  occurrence  was  similar  to  that  described  in 
paragraph  5. 5.1.b  and  treated  as  such. 

c.  Two  T-403  (positive  phosgene  oxime)  type  sampler-detectors  had  only 
traces  of  blue  on  their  nerve  spots  and  were  interpreted  as  false-positive  nerve 
responses. 

d.  Three  T-404  (positive  blood)  type  sanpler-detectors  exhibited  weal: 
blood  agent  responses  but  were  recognizable  to  observers  as  a  positive  blood 
response  as  expected. 

5.5.9  Controls  (as  received) 

The  sampler-detectors  (12  each)  that  were  not  subjected  to  any  special  treatme 
conditioning  were  functioned  as  described  in  paragraph  5.5  at  room  temperature. 

The  following  observations  were  noted  during  the  operation  of  these  sanpler- 
detectors: 

a.  For  all  sanpler-detector  types,  the  test  spot  pre-engineered  to  give 
a  positive  agent  response  gave  the  expected  color  response.  All  pre-engineered 
responses  developed  within  the  three  minute  tine  requirement  as  stated  in  the 
operational  instructions  inside  the  carrying  box. 

b.  Light  blue  spots  developed  on  the  nerve  test  spot  of  one  T-401  (posi¬ 
tive  nerve)  sanpler-detector.  This  occurrence  was  similar  to  that  described  in 
paragraph  5.5. l.b  and  treated  as  such. 
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Copy  available  to  DTIC  does  not 
Sennit  fully  legible  reproduction 


On  i*  T-404  (positive  blond)  typ1’  nnmpl er-detector  gave  a  fnl  se-positive 
(no  color)  nerve  response. 

<!.  One  sampler-detector  tliat  wan  found  to  have  a  torn  blister  spot  performed 
satisfactorily  despite  this  sliplit  damage. 

5.5.10  Oeneral  Observations 

The  following  general  observations  were  made  during  the  operation  of  the 
TRAINS  sampler-detectors: 

a.  All  sanpler-detectors  functioned  during  this  test  program  had  the 

ink  from  the  printed  test  colors  on  the  bach  of  sanpler-detectors  run  during  opera¬ 
tion.  This  occurrence  was  believed  to  be  the  cause  of  the  light  blue  spots  which 
developed  on  the  nerve  spot  of  many  of  the  T-401  sampler  detectors. 

b.  On  a  total  of  six  occasions,  ampoule  glass  pierced  the  plastic  cover 
when  the  ampoule  was  broken  during  operation. 

6.  RELIABILITY 


Product  Assurance  Directorate  reviewed  F.DT  data  and  prepared  a  reliability 
assessment  which  is  included  as  Appendix  B  of  this  report.  A  summary  of  findings 
is  included  in  this  section. 

A  worst  case  analysis  (reference  Table  2,  page  6)  was  provided  and  concluded 
that : 


a.  Samplers  T-401,  T-402,  and  T-404  yielded  a  992  reliability  at  confidence 
levels  greater  than  or  eoual  to  902  for  all  storage  conditions. 

b.  Sampler  T-403  yielded  a  90 7.  reliability  at  confidence  levels  greater  than 
or  equal  to  90"  for  all  storage  conditions  except  cyclic;  for  the  cyclic  condition, 
a  902  reliabilty  at  50"  confidence  level  was  satisfactorily  demonstrated. 

An  alternate  analysis  (reference  Table  1,  page  6)  was  also  provided  which 
showed  that  with  the  exception  of  two  failures,  all  test  results  met  the  require¬ 
ment  witli  902  reliability  at  a  92.52  confidence  level. 


7.  SAFETY 


The  Chemical  Systems  Laboratory  Safety  Office  reviewed  the  test  data  and 
issued  the  following  statement  for  inclusion  in  this  final  report: 


"The  --hers  and  types  of  failures  that  occurred  during  the  test  program  indi¬ 
cate  that  kit  is  safe  to  use  as  intended.  Incorrect  responses,  within  relia¬ 
bility  li’  ;  do  not  pose  a  hazard  to  personnel  since  during  the  course  of  a  training 

program  eru.is  soldier  should  function  sufficient  samplers  to  become  oocnizant  of  the 
correct  responses.  In  addition,  the  low  incidence  of  the  ampoule  glass  piercing 
the  plastic  cover  when  the  ampoule  is  broken  is  yet  another  indication  that  the 
lit  is  iafaly  designed.  Results  of  the  high  altitude  test  indicate  that  the  kit 
should  be  safely  transportable  by  air." 
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Th*;  following  discussion  concern ing  the  TRATH3  kit  is  based  on  the  results 
fron  the  com! net  of  Lnvineer  Design  Test  bo.  209  and  information  from  other  sources 
when  indicated. 

C.l  Results  of  rough  handling.  testing  indicate  that  the  fiberbonrd  box  and  its 
contents  are  castable  of  withstanding  shock,  and  vibration  that  may  be  encountered 
as  a  consequence  of  transportation  and  use  in  field  training  exercises. 

3.2  High  Altitude  (Low  Pressure)  testing  results  indicate  that  the  TRAILS  can 
withstand  reduced  air  pressure  encountered  during  shipment  by  air  and  stora.ee  at 
high  g.round  elevations. 

8.1  Functional  efficiency  testinp  indicates  tliat  the  pre-enpineered  response  can 
be  expected  to  develop  as  intended  under  the  types  of  storage  and  operational  con¬ 
ditions  found  in  this  test  program. 

3. A  It  was  noted  that  in  all  cases  of  sampler-detector  operation,  the  solvent  used 
in  blood  agent  test  spot  area  dissolved  the  blue  dye  in  the  ink  used  as  an  exanple 
of  a  positive  blood  apant  test  which  then  leaches  across  the  paper  laminated  in  the 
plastic  (see  Appendix  D) .  Two  problen  areas  potentially  could  result  from  this 
occurrence : 

a.  The  printed  sample  responses  (particularly  the  blood  sample  color)  may 
become  washed  out  nal.inp  a  color  comparison  difficult. 

b.  The  dissolved  dye  may  travel  onto  the  nerve  spot  (as  was  shown  in  this 
test  proprnn  to  occur  occasionally)  and  cause  lipht  blue  spots  to  develop  on  the 
test  spot  in  the  case  of  a  simulated  positive  (no  color)  nerve  response.  Since 

a  blue  nerve  spot  is  an  indication  that  no'nerve  a<»ent  is  present,  the  blue  spots 
may  cause  uncertainty  of  the  user  in  regards  to  the  correct  interpretation  of 
this  response. 

3.5  A  lumber  of  nerve  aeent  test  spots  (pnrticul  rlv  those  from  rough  handlinp 
and  functioned  at  -30°F)  provided  responses  that  were  interpreted  as  false-posi¬ 
tive.  This  problem  appears  to  Le  due  to  difficulty  in  wetting  the  enzyme  impreg¬ 
nated  in  the  nerve  spot. 

3.6  Hie  problems  with  some  lev'isite  test  tablets  that  softened  and  became  powdery 
after  hot-dry  storage  are  probably  caused  by  improper  manufacture  (see  Appendix  D). 

3.7  Since  the  TRAILS  sampler-detectors  used  in  this  test  program  were  manufactured 
so  as  to  be  identical,  with  the  exception  of  the  pre-enpineered  test  spots,  to 

the  standard  1 12 b<i  sampler-detector,  it  is  assured  that  the  problems  as  discussed 
in  3. A,  3.5,  and  3.f>  are  potentinllv  cornon  to  the  actual  M2 5 A  sampler-detector. 

3.3  Cli  Detection  and  Alarms  Division  lias  proposed  corrective  action  for  the 
problem  areas  discussed  in  8. A,  3.5  and  3. 6.  The  proposed  actions  are  included 
in  Appendix  D  of  this  report. 
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Tl»e  Simulator,  Detector  Tickets,  Chemical  Ap®nt:  Training,  M256  (TEATES) 
gunernl  ly  net  the  prJn<  chnraeterl'itJe.M  of  the  TI>Ll!  (approved  V.  h'ov  '!'i)  that 
were  appropriate  to  the  pre-ongineered  device.  These  are  discussed  in  detail  in 
Appendix  A.  However,  the  following  prohlcn  areas  should  be  noted: 

a.  Ini.  fron  the  blood  test  sample  color  bleeds  across  the  bach  of  the  sanpler- 
detector  .and  in  some  cases  travels  onto  the  nerve  test  spot, 

« 

h.  The  nerve  spot  of  T-402  (positive  mustard),  T-402  (positive  phosgene  oxime), 
and  T-4H4  (positive  blood)  type  sampler-detectors  were  sometimes  difficult  to  wet, 
which  could  result  in  a  false-positive  response  interpretation. 


c.  Lewisite  test  tablets  soften  and  become  powdery  after  hot-dry  storage. 

io.  Ri:co:s!n:t'ATio::r> 


On  the  basis  of  the  results  of  this  test,  it  is  recommended  that: 

a.  The  TRAILS  sampler-detector  should  be  modified  so  that  contact  between 
the  solvent  and  the  printed  instructions  on  the  hack  of  the  sampler-detector  be 
prevented, 

b.  The  ability  to  vet  the  nerve  spot  should  be  improved, 

c.  Lewisite  tablets  should  be  improved  so  as  not  to  becone  softened  by  hot- 
dry  storage. 

d.  Since  the  problem  .areas  of  the  TRATUS  sampler-detector  may  also  be  repre¬ 
sentative  of  the  actual  M256  sampler-detector ,  the  ahove  recommendations  should 
also  be  considered  for  improvement  of  the  standard  M25G  sampler-detector. 

e.  Upon  accommodation  of  the  ahove  recommendations  (as  indicated  by  the 
developer's  proposed  actions.  Appendix  1>),  the  Simulator,  Detector  Tickets,  Chemica 
Agent:  Training,  M25C  (TUAJHS)  should  be  considered  for  adoption  for  use  as  a 
training  device  for  the  11236  Chemical  Agent  Detector. 
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RELIABILITY  ASSESSMENT 
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SIMULATOR,  DETECTOR  TICKETS,  CHEMICAL 
AGENTS:  TRAINING,  M256  (TRAINS) 
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PART  A 


SUMMARY 


1.  PURPOSE:  The  purpose  of  this  Assessment  is  to  provide  an  independent 
quantitative  analysis  of  test  data  accumulated  on  kits  during  the  Engineering 
Design  Test  (EDT)  and  Operational  Test  II  (OT  II)  and  to  recommend  if  the  M256 
TRAINS  is  suitable  for  adopting  into  the  Army  inventory. 

2.  SCOPE: 

This  assessment  analyzes  test  data  of  Reference  1,  Results  of  Engineer 
Design  Test  No.  209  (EDT  209) .  The  data  comprises  sampler  sensitivity  testing 
of  forty  two  (42)  complete  kits;  thirty  two  (32)  after  exposure  to  cyclic 
temperature  storage,  six  (6)  after  rough  handling,  two  (2)  after  high  altitude 
and  two  (2)  as  received.  Additionally,  a  system  shelf  life  test  was  conducted 
as  a  separate  program  and  Reference  2  is  the  System  Shelf  Life  and  Storage 
Management  Test  Report.  Because  of  instances  of  creep  of  the  solution  from  the 
desired  spot  into  an  adjacent  spot(s),  an  analysis  (worst  case)  is  provided.  An 
alternate  analysis  which  evaluates  the  inherent  capability  of  the  individual 
spots  performance,  discounting  interactions  among  the  various  spots,  is  also 
provided. 

Reference  3  and  Reference  4  provided  the  results  and  evaluation  of  the 
operational  effectiveness  and  military  utility  of  the  M256  TRAINS.  An  analysis 
is  also  included  in  this  assessment  of  the  above  references. 

3.  CONCLUSIONS: 

3.1  Engineering  Design  Test  (EDT) 

3.1.1  Samplers  T-401,  T-402  and  T-404  yielded  a  90%  reliability  at  confidence 
levels  greater  than  or  equal  to  90%  for  all  storage  conditions. 

3.1.2  Sampler  T-403  yielded  a  90%  reliability  at  confidence  levels  greater 
than  or  equal  to  90%  for  all  storage  conditions  except  cyclic;  for  the  cyclic 
condition,  a  90%  reliability  at  50%  confidence  level  was  satisfactorily 
demonstrated. 

3.1.3  The  System  Shelf  Life  Study  predicted  a  minimum  shelf  life  in  excess  of 
five  (5)  years  for  storage  at  ambient  temperature  (nominally  70°F) . 

3.1.4  Minimal  damage  resulted  from  rough  handling  tests;  small  sample  sizes 
negated  reliability  calculations. 

3.1.5  No  damage  to  kits  results  from  the  high  altitude  (low  pressure)  tests. 

3.1.6  Some  interference  among  the  spots  does  occur,  as  it  does  in  the  M256 
Detector  Kit. 

3.2  Operational  Test  II  (0T  II) 


PART  B 


BACKGROUND 


1.  DESCRIPTION  OF  THE  ITEM:  The  Simulator,  Detector  Tickets,  Chemical  Agents: 
Training,  M256  (TRAINS)  is  shown  in  Figure  1.  The  instructions  and  components 
in  the  TRAINS  are  detailed  in  Table  1. 

2.  REQUIREMENTS: 

The  Simulator,  Detector  Tickets,  Chemical  Agerts:  Training,  M256  (TRAINS)  was 
tested  against  criteria  established  by  the  Training  Device  Letter  Requirements 
(TDLR),  which  was  revised  and  updated  July  1982,  as  follows: 

a.  Shall  have  a  shelf  life  at  least  as  long  as  the  M256  Chemical  Agent 
Detection  Kit  (5  years) . 

b.  Shall  have  a  probability  of  at  least  .90  that  it  will  give  a  positive 
test  when  functioned. 

c.  It  is  a  "one-shot"  non-malntalnable  item,  therefore,  durability, 
maintainability  and  availability  are  not  Included. 

3.  PERFORMANCE  CRITERIA:  Since  the  item  is  pre-englneered  to  give  a  proper 
color  response  simulating  agent  responses,  the  success-failure  criteria  is  on  a 
"go-no-go"  basis.  A  positive  test  (color  change)  shall  be  a  success;  a  negative 
test  (no  color  change)  shall  be  a  failure.  The  simulated  positive  nerve  agent 
test  is  obtained  by  omitting  the  enzyme,  therefore,  a  color  change  is  not  possible. 
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LCRO,  pile  end 


VELCRO,  hook  end 

Handle,  on  front 
Drawing  CM5-52S3 


Lip  end  inserts  in 
box 


Each  box  contains 
36  sampler  assemblies: 

12  each  T-400 

6  each  T-402 

6  each  T-404 

6  each  T-401 

6  each  T-403 

All  sampler  assemblies  \ 
stand  vertically  with 
numbered  end  at 
top 


FIGURE  1  -  SIMULATOR,  DETECTOR  TICKETS,  CHEMICAL 
AGENT:  TRAIN TNG,  M256  (TRAINS)  WITH 
COMPONENT  PARTS  LOCATED  AND  IDENTIFIED 
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3.2.1  One  hundred  percent  (100%)  of  the  blister  and  nerve  agent  tests  matched 
the  response  color.  Ninety  percent  (90%)  of  the  blood  spots  matched  the  color 
provided  with  the  samplers. 

3.2.2  The  container  boxes  held  up  exceptionally  well  during  the  test  period 
and  protected  the  samplers  from  damage  attributed  to  storage,  transportation, 
operational  use,  and  exposure  to  water. 

3.2.3  Sampler  packages  provided  adequate  protection  for  its  contents. 

3.2.4  Minor  degradation  of  the  sampler  package  and  lettering  occured  during  the 
test. 

3.2.5  The  reliability  equals  91.2%  at  92.5%  confidence  level  of  successful 
operation  of  the  M256  TRAINS  during  the  training  exercises. 

4.  RECOMMENDATION:  M256  TRAINS  be  adopted  into  the  Army  inventory. 

5.  DISCUSSIONS: 

5.1  During  the  Operational  Test  II  (OT  II),  the  disposal  of  the  M256  TRAINS 
required  special  disposal  procedures  and  techniques  which  differ  from  the 
disposal  of  the  standard  M256  kit  and  thus  required  additional  logistical 
support.  This  created  a  logistics  burden  and  degraded  its  value  as  a  training 
device.  (See  References  3  and  4.) 

5.2  Consideration  should  be  given  to  replacement  of  all  chemicals  which  cause 
a  hazardous  waste  disposal  problem  in  the  M256  TRAINS  and  an  expanded  first 
article  test  and  a  Follow-On-Evaluation  (FOE),  by  the  US  Army  Chemical  School 
be  used  to  confirm  that  changes  have  not  degraded  the  effectiveness  of  the 
M256  TRAINS.  CB  Detection  and  Alarms  Branch,  Product  Assurance  Directorate, 
ARRADCOM,  will  provide  an  independent  analysis  of  the  expanded  first  article 
test. 
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TEST  AND  EVALUATION 


I.  ENGINEERING  DESIGN  TEST  (EDT) 

1 .  STORAGE 

The  test  plan  per  reference  3  was  designed  to  establish  a  90%  reliability  at  92.5% 
confidence  level.  Thirty  two  (32)  test  kits  containing  their  normal  full  complement 
of  samplers  were  stored  under  environmental  conditions  and  duration  as  follows: 

NO.  OF  KITS  ENVIRONMENTS  DURATION  (DAYS) 


8 

Intermediate  hot-drv  (145°F+2°F,  50%  RH) 

48 

8 

Tropic  (113°F+2°F,  95-100%  RH) 

28 

8 

Arctic  (-30°F+2°F) 

35 

8 

Cyclic 

30 

Reliability  calculations  were  made  using  binomial  probability  theory  and  assuming 
the  probability  of  failure  is  equal  in  all  samplers  and  at  each  environmental  con¬ 
dition.  The  reliabilities  at  the  92.5%  confidence  level  were  approximately  90%  for 
each  sampler  as  shown  in  Table  2.  The  confidence  level  associated  with  90%  reliability 
was  greater  than  92.5%  for  all  sampler  tests*. 

♦Exceptions  are  T-401  at  cyclic  storage  (ambient),  T-402  at  arctic  and  cyclic  storage 
(ambient),  T-403  at  arctic  storage  (ambient)  and  cyclic  (ambient  and  cold). 
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TABLE  2  -  RELIABILITY  CALCUATIONS  FOR  STORAGE 


SAMPLER  TYPE 

STORAGE 

CONDITIONS 

TEST  RESULTS 
(NO.  OF  SUCCESS/ 
NO.  OF  TEST) 

RELIABILITY  AT  92.53 
CONFIDENCE  LEVEL 

CONFIDENCE  LE 
FOR  90% 
RELIABILITY 

Intermediate  Hot/Dry 

48/43 

94.7 

99.25 

Tropic 

48/48 

94.7 

99.25 

Arct1cf(fl"Ment) 

24/24 

90.0 

92.50 

T-401 

MCold) 

24/24 

90.0 

92.50 

Cycl1cf(An’b,ent) 
l (Cold) 

23/24 

83.3 

90.00 

24/24 

90.0 

92.50 

Intermediate  Hot/Dry 

48/48 

94.7 

99.25 

Tropic 

48/48 

94.7 

99.25 

Arctic  f(An,b,ent) 

23/24 

83.3 

90.00 

T-402 

l(Cold) 

24/24 

90.0 

92.50 

Cyc1icf(Ambie"t) 

23/24 

83.3 

90.00 

t (Cold ) 

24/24 

90.0 

92.50 

Intermediate  Hot/Dry 

48/48 

94.7 

99.25 

Tropic 

48/48 

94.7 

99.25 

Arctic  f(»1ent) 

23/24 

33.3 

90.00 

T-403 

l(Cold) 

24/24 

90.0 

92.50 

Cvc11cf(A"b1ent) 

*  (Cold) 

22/24 

77.8 

50.00 

22/24 

77.8 

50.00 

Intermediate  Hot/Dry 

48/48 

94.7 

99.25 

Tropic 

47/48 

91.3 

95.00 

Arct1cf(AmblCTt) 

24/24 

90.0 

92.50 

T-404 

((Cold) 

24/24 

90.0 

92.50 

Cycl1cf(flnb1ent) 

2  a/ 24 

00.0 

92.50 
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90.0 

92.50 

2.  SYSTEM  SHELF  LIFE  TESTS 

System  shelf  life  tests  were  conducted  as  a  separate  study  and  the  results  were 
reported  in  reference  2,  System  Shelf  Life  and  Storage  Management  Test  Report.  It 
was  concluded  from  the  shelf  life  study  that  a  shelf  life  of  at  least  five  (5) 
years  is  projected  for  the  kit  stored  at  ambient  temperature. 

3.  ROUGH  HANDLING 

Six  unpacked  TRAINS  kits  (test  kits)  containing  their  normal  complement,  i.e., 
each  kit  containing  36  samplers,  were  tested  at  -30°F  (cold  conditioned)  and  1A5°F 
(hot  conditioned). 

3.1  Hot  Conditioned  Kits 


.  Five  foot  drop  -  Drops  resulted  in  insignificant  damage  to  the  box. 

.  Vibration  -  Secured  Cargo  -  No  damage  was  noted  to  any  of  the  three  kits 

following  this  test. 

.  Vibration  -  Loose  Cargo  -  No  damage  was  noted  to  any  of  the  three  kits  following 

this  test. 

.  Sampler  Inspection  -  Two  samplers  had  torn  blister  spots.  No  other  damage  was 

noted . 

.  Functional  efficiency  tests  -  Only  one  failure  was  found  in  sampler  T-402. 

Since  only  18  tests  for  each  sampler  type 
were  run,  reliabilities  were  not  determined. 


3.2  ■  Cold  Conditioned  Kits 

.  Five  foot  drop  -  Drops  resulted  in  insignificant  damage  to  the  box. 

.  Vibration  -  Secured  Cargo  -  No  damage  was  noted  to  any  of  the  three  kits 

following  this  test. 

.  Vibration  -  Loose  Cargo  -  No  damage  was  noted  to  any  of  the  three  kits 

following  this  test. 

.  Sampler  Inspection  -  One  T-403  sampler  had  an  empty  ampoule.  No  other 

damage  was  noted. 

.  Functional  efficiency  tests  -  5  failures  in  T-402  samplers,  3  failures  in 

T-403  samplers  and  2  failures  in  T-404 
samplers.  Since  only  18  tests  for  each  sampler 
type  were  run,  reliabilities  were  not  determined. 
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4.  CONTROL  (AS  RECEIVED) 


Only  one  failure  was  found  in  the  T-404  samplers.  Since  only  12  tests  for  each 
sampler  type  were  run,  reliabilities  were  not  determined. 

5.  HIGH  ALTITUDE  (LOW  PRESSURE) 

No  damage  to  kit  or  contents  was  noted. 

6.  ALTERNATIVE  ANALYSIS 

Evaluating  the  inherent  capability  of  the  various  spots  to  function,  independent 
of  any  interactions  (creep)  with  the  remaining  spots,  the  tests  results  provided 
by  reference  1  would  be  as  shown  in  Table  3.  With  this  interpretation  of  what 
comprises  a  TRAINS  "failure";  only  two  "failures"  occurred. 

However,  since  interactions  of  the  various  spots  do  occur  on  both  the  M256  TRAINS 
and  the  M256  Detector  Kit  and  is  more  realistic  and  representative  of  what  the  "GI" 

will  experience  in  a  training  situation,  minimization  of  this  situation  should  be 
noted  and  addressed. 
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TABLE  3  -  ALTERNATE  ANALYSIS  OF  TEST  DATA 


SAMPLERS 

TEST 

CONDITIONS 

T-401 

SUCCESSES 

NO.  TESYEb 

T-402 
SUCCESSES 
MO.  TESTED 

T-403 

SUCCESSES 

WTTTzsm 

T-404 
SUCCESSES 
NO.' TESTED 

Rough  Handling 

Hot 

18/18 

18/18 

18/18 

18/18 

Cold 

18/18 

18/18 

18/18 

18/18 

Controls  (As  Received) 

12/12 

12/12 

12/12 

12/12 

Storage* 

Intermediate  Hot/Dry 

48/48 

48/48 

48/48 

48/48 

Tropic 

48/48 

48/48 

48/48 

48/48 

Arctic  {<“•> 

24/24 

23/24 

24/24 

24/24 

l(cold) 

24/24 

24/24 

24/24 

24/24 

AmB.) 

24/24 

24/24 

23/24 

24/24 

Cyclic  i 

L (COLD) 

24/24 

24/24 

24/24 

24/24 

♦Except  for  those  two  failures 

,  all  test  results  met  the 

requirement  with 

90%  reliability 

@  92.5%  confidence  level. 
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II. 


OPERATIONAL  TEST  II  (OT  II) 


1.  PACKAGING: 

Although  each  of  the  M256  TRAINS  container  suffered  some  separation  of 
the  cardboard  layers,  all  of  the  ten  (10)  boxes  soaked  prior  to  the  test  held 
up.  The  container  boxes  provided  excellent  protection  for  the  samplers  during 
storage,  transportation  and  operation  use.  The  point  estimate  of  the  physical 
reliability  is  100Z. 

Minor  degradation  of  the  sampler  package  and  lettering  occurred  primarily 
from  being  carried  in  the  actual  M256  carrying  case.  Portions  of  lettering  was 
rubbed  off  on  13  samplers.  However,  this  has  no  affect  on  the  operation. 

2.  COLOR  RESPONSE: 

The  response  colors  for  blister  and  nerve  agent  tests  matched  100Z  with  the 
color  code  provided  with  the  samplers.  Only  90Z  of  the  positive  blood  test 
samplers  matched  the  color  code.  At  90Z  confidence  level,  reliability  of  the 
blood  test  is  87%.  This  is  considered  adequate;  a  100Z  reliability  is 
unrealistic. 

The  M256  TRAINS  blood  sampler  displayed  the  color  pink  indicating  a  "weak" 
presence  of  agent.  It  is  a  design  carry-over  from  the  M256  kit  to  the  M256 
TRAINS.  Therefore,  it  should  not  be  considered  as  a  deficiency  to  the  M256 
TRAINS. 

3.  FUNCTIONAL  TEST: 

Nine  hundred  ninety-seven  (997)  M256  TRAINS  samplers  were  functioned. 

Eleven  of  the  samplers  were  considered  to  have  had  relevant  failures  as  shown 
in  Table  4.  The  probability  of  success  was  demonstrated  with  a  92.5  Z 
confidence  that  the  true  population  probability  is  above  98. 3Z. 

One  hundred  forty-one  (141)  of  the  total  168  T404  samplers  used  during  the 
test  displayed  pink  indicating  a  "weak"  presence  of  agent.  If  those  displaying 
pink  are  considered  as  failures,  the  reliability  is  83. 2Z  at  92. 5Z  confidence 
level. 


Since  there  is  a  discrepancy  as  to  the  true  failure  and  no  scoring  conference 
was  held,  a  true  reliability  cannot  be  calculated  for  OT  II  test  data.  However, 
based  on  the  table  below,  using  an  estimated  75  failures  provides  a  reliability 
of  91.2%  at  92.5%  confidence  level. 

Number  of  Failures  R  @  92. 5Z  C.L. 


10 

25 

50 

75 

100 

125 

150 


.985 

.967 

.939 

.912 

.885 

.857 

.832 
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TABLE  4  -  RAH  DATA  -  OT  II  TEST  RESULTS 


Sampler  Code 

Number  of  Failures 

Defect  Remarks 

T-400 

1 

Missing  blister  spot. 

T-401 

2 

One  false  negative  and  one 
misplaced  heater  rivet. 

T-402 

0 

— 

T-404 

8 

Seven  false  negative  and  one 
heater  split. 

Total 

11 
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INDEPENDENT  EVALUATION  REPORT 
FOR  DT  II  OF  THE 
TRAINING  SIMULATOR  SET  (TRAINS) 

FOR  THE  M2 5 6  CHEMICAL  AGENT  DETECTOR  KIT 


SECTION  I:  BACKGROUND  INFORMATION 

A.  HISTORY. 

1.  Chemical  Systems  Laboratory  (CSL)  has  developed  a  training  device  which 
provides  a  method  for  realistically  simulating  the  use  and  detection  responses 
of  the  M256  Chemical  Agent  Detector.  The  device*  nicknamed  TRAINS  (for 
Training  Simulator  Set)  (Figure  1),  is  programmed  to  give  simulated  detection 
responses  in  the  absence  of  both  chemical  agents  and  chemical  agent  simulants, 
which  makes  the  item  especially  suitable  for  field  training  exercises. 

2.  Development  of  the  TRAINS  was  accomplished  by  an  accelerated  develop¬ 
ment  program  in  which  TRAINS  proceeded  into  the  Full  Scale  Engineering 
Development  Phase  immediately  following  the  Exploration  of  Alternative  Systems 
Concept  Phase.  To  further  expedite  the  program,  a  CSL  Engineer  Design  Test 
(EDT)  program  to  fulfill  the  requirements  for  DT  II  of  the  TRAINS  was  agreed 
to  in  principle  at  the  initial  meeting  of  the  informal  TRAINS  TIWG  held 

28  November  1980.  An  EDT  Plan  was  developed  by  CSL  and  submitted  to  TECOM  for 
review.  TECOM  confirmed  that  the  EDT  Plan  was  adequate  for  use  as  the  Indepen¬ 
dent  Evaluation  Plan/Test  Design  Plan  (IEP/TDP)  for  TRAINS  DT  II.  It  was  from 
this  plan  that  the  tests  were  conducted  and  this  report  was  prepared. 

B.  SCOPE.  The  Training  Device  Letter  Requirement  (TDLR)  was  approved  in 
November  1980.  DT  II  was  conducted  by  CSL  on  42  kits  in  1981  in  accordance 
with  a  plan  coordinated  with  TECOM  in  July  1981.  Testing  was  monitored  by 
US  Army  Dugway  Proving  Ground  (DPG) .  The  results  of  testing  are  reported  in 
the  final  report  from  DPG,  reference  1. 


C.  SYSTEM  DESCRIPTION.  The  Training  Simulator  Set  (TRAINS)  was  developed  to 
provide  training  in  use  of  the  M256  Chemical  Agent  Detector  Kit  during  full- 
scale  chemical  training  operations.  It  contains  an  assortment  of  36  samplers 
to  simulate  positive  nerve,  blister  (i.e.,  mustard,  phosgene  oxime),  and 
blood  (i.e.,  AC  and  CK)  agent  responses  and  negative  "all-clear"  responses. 

The  Training  Simulator  Set  used  M256  kit  sampler/de tec tors  that  were 
programmed  to  give  positive  simulated  agent  responses  when  activated  without 
the  presence  of  actual  agent  or  simulants.  Samplers  are  identical  in  physical 
appearance  and  characteristics  to  M256  sampler/detectors,  except  that  they  are 
coded  both  numerically  and  with  a  blue  coloration  to  designate  them  as  a 
training  item.  Chemically,  they  no  longer  detect  agent.  The  set  consists  of 
36  samplers,  of  which  12  are  authentic  M2S6  sampler/detectors  for  simulated 
negative  response,  and  24  are  programmed  for  simulated  positive  responses  (six 
each  of  nerve,  mustard,  phosgene  oxime,  and  blood).  They  are  packaged  in  blue, 
sealed,  plastic /laminated  bags  and  packed  in  a  blue,  water-resistant  fiberboard 
box  approximately  11-3/4"  X  7-1/2"  X  5-3/8".  Simple  instructions  are  fastened 
to  the  inside  of  the  box  lid. 
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SECTION  II:  EVALUATION 


A.  RESULTS  OF  EVALUATION. 

1*  Human  Factors  Engineering  (HFE).  A  formal  HFE  evaluation  was  not 
conducted  because  the  kit  is  identical  in  design  to  the  M256  sampler/detector , 
and  the  colors  produced  by  the  simulator  test  spots  are  consistent  in  color 
intensity  with  those  of  the  M256  kit.  The  reference  colors  have  already  been 
tested  for  human  factors  in  the  development  of  the  >1256  kit.  One  significant 
HFE-related  problem  occurred.  The  printers ’  ink  from  the  sampler  card  was 
transported  onto  the  nerve  agent  test  spot  by  solvents  in  the  kit.  Although 
an  experienced  operator  should  be  able  to  identify  the  effect,  it  is  a  problem 
which  should  be  corrected. 

2.  Reliability.  Forty-two  complete  TRAINS  were  used  for  testing. 
Reliability  data  were  recorded  and  evaluated  using  binomial  probability  theory 
and  assuming  that  the  probability  of  failure  is  equal  in  all  sampler/detectors 
and  for  each  environmental  condition.  The  majority  of  the  sets  functioned  as 
intended  and  met  the  TDLR  criteria.  The  TRAINS  is  an  expendable,  nonreport¬ 
able,  nonrecoverable  item  and,  therefore,  imposes  no  special  logistical 
support  problem.  In  several  instances,  reliabilities  were  not  determined 
because  of  limited  testing.  From  the  accelerated  storage  test,  a  shelf  life 
of  at  least  5  years  at  ambient  temperature  was  estimated  and  a  problem  with 
the  lewisite  tablet  was  discovered.  On  several  occasions,  a  fine  powder, 
presumably  from  the  lewisite  tablet,  covered  portions  of  the  sampler /detector 
after  the  kits  were  subjected  to  the  intermediate  hot-dry  (+145°F,  50% 
relative  humidity)  accelerated  storage  test.  Better  quality  control  during 
production  is  needed  to  ensure  proper  compression  of  the  tablet.  The  same 
tablet  is  used  in  the  actual  M256  kit  and  no  problems  of  this  type  have  been 
reported. 

3.  Rough  Handling.  Sequential  rough  handling  tests  were  performed  in 
accordance  with  MIL-STD-81 0C.  The  vibration- secured  cargo  test  (Method  514.2, 
paragraph  4.6.11)  produced  no  damage  to  the  TRAINS  kits.  The  vibration-loose 
cargo  test  (Method  514.2,  paragraph  4.6.12)  also  produced  no  damage.  The 
5-foot  drop  test  produced  crumpled  corners  of  the  container  boxes,  but  not  to 
any  significant  degree.  Later,  during  functional  efficiency  tests,  a  sampler/ 
detector  with  a  leaking  ampoule  (f/5)  and  two  other  sampler /detectors  with  torn 
blister  spots  were  discovered.  This  damage  may  have  resulted  from  the  rough 
handling  tests. 

4.  High  Altitude.  Procedures  of  MIL-STD-310C,  Method  500.1,  paragraph 
3.1,  procedure  I,  were  followed.  No  damage  was  found  after  testing. 

5.  Functional  Efficiency  Tests.  Tables  I  and  II  summarize  the  results 
from  the  functional  efficiency  tests.  Table  I  shows  only  the  proportion  of 
programmed  test  spots  that  responded  as  expected.  Table  II  shows  the  pro¬ 
portion  of  sampler/detectors  that  responded  properly  when  the  sampler/detector 
is  considered  a3  a  whole  (including  the  two  unaltered  test  spots  which  should 
exhibit  a  safe  or  negative  response).  The  details  of  each  subtest  are  found 
in  reference  2,  paragraph  5.5.  One  negative  result  was  that  the  ink  ran 
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FUNCTIONAL  EFFICIENCY  TEST  RESULTS 

TABLE  I 


PROPORTION 

OF  PRE- ENGINEERED 

TEST  SPOTS 

RESPONDING 

PROPERLY* 

Pretest  Conditioning 

Test  Conditions 

T-401 

(danger 

nerve) 

Sampler  Type 

T-402  T-403 

(danger  (danger 

mustard)  phosgene) 

T-404 

(danger 

blood) 

Rough  Handling  (145°F) 

Room  Ambient 

18/18 

18/18 

18/18 

18/18 

Rough  Handling  (-30°F) 

-30°F 

18/18 

18/18 

18/18 

18/18 

As  Received  (Controls) 

Room  Ambient 

12/12 

12/12 

12/12 

12/12 

Int  Hot-Dry  Storage 

Room  Ambient 

48/48 

48/48 

48/48 

48/48 

Tropic  Storage 

Room  Ambient 

48/48 

48/48 

48/48 

48/48 

Arctic  Storage 

-30°F 

24/24 

24/24 

24/24 

24/24 

Arctic  Storage 

Room  Ambient 

24/24 

23/24 

24/24 

24/24 

Cyclic  Storage 

-30°F 

24/24 

24/24 

24/24 

24/24 

Cyclic  Storage 

Room  Ambient 

24/24 

24/24 

23/24 

24/24 

*  Pre-engineercd  test  spot  gave  appropriate  positive  agent  test. 
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TABLE  II 

PROPORTION  OF  SAMPLER/DETECTORS  RESPONDING  PROPERLY* 


Sampler  Type 


Pretest  Conditioning 

Test  Conditions 

T-401 

(danger 

nerve) 

T-402 

(danger 

mustard) 

T-403 

(danger 

phosgene) 

T-404 

(danger 

blood) 

Rough  Handling  (145°F) 

Room  Ambient 

18/18 

17/18 

18/18 

18/18 

Rough  Handling  (-30°F) 

-30°F 

18/18 

13/18 

15/18 

16/18 

As  Received  (Controls) 

Room  Ambient 

12/12 

12/12 

12/12 

11/12 

Int  Hot-Dry  Storage 

Room  Ambient 

48/48 

48/48 

48/48 

48/48 

Tropic  Storage 

Room  Ambient 

48/48 

48/48 

48/48 

47/48 

Arctic  Storage 

-30°F 

24/24 

24/24 

24/24 

24/24 

Arctic  Storage 

Room  Ambient 

24/24 

23/24 

23/24 

24/24 

Cyclic  Storage 

-30°F 

24/24 

24/24 

22/24 

24/24 

Cyclic  Storage 

Room  Ambient 

23/24 

23/24 

22/24 

24/24 

*  Pre-engineered  test  spot  and  two  unaltered  test  spots  gave  positive  agent  test 
and  negative  agent  tests,  respectively. 
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from  the  printed  test  colors  on  the  back  cf  the  sampler/detectors  during  func¬ 
tional  testing.  This  occurrence  is  believed  tc  have  caused  light  blue  spots 
to  develop  on  the  nerve  spot  of  many  of  the  T-401  sampler /detectors.  Also, 
on  six  occasions,  ampoule  glass  pierced  the  plastic  cover  when  the  ampoule  was 
broken  during  operation.  Because  of  the  low  incidence  of  ampoule  breakage, 

TECOM  does  not  consider  this  to  be  a  problem.  Overall  results  of  the  func¬ 
tional  efficiency  tests  indicate  minimal  effects  from  the  various  handling  and 
storage  conditions. 

6.  Safety. 

a.  The  CSL  Safety  Office  reviewed  the  test  data  *  >d  issued  the  following 
statement  for  inclusion  in  this  final  report: 

"The  numbers  and  types  of  failures  that  occurred  .during  the  test 
program  indicate  that  the  kit  is  safe  to  use  as  intended.  Incorrect 
reponses,  within  reliability  limits,  do  not  pose  a  hazard  to  personnel 
since  during  the  course  of  a  training  program,  each  soldier  should 
function  sufficient  samplers  to  become  cognizant  of  the  correct 
responses.  In  addition,  the  low  incidence  of  the  ampoule  glass 
piercing  the  plastic  cover  when  the  ampoule  is  broken  is  yet  another 
indication  that  the  kit  is  safely  designed.  Results  of  the  high 
altitude  test  indicate  that  the  kit  should  be  safely  transportable 
by  air." 

b.  Testing  of  the  chemicals  found  in  the  TRAINS  has  already  been  conducted 
by  the  Army  Environmental  Hygiene  Activity  (AEHA) ;  no  significant  hazard  exists. 
TECOM  concurs  with  the  CSL  Safety  Office  conclusion. 

B.  CONCLUSION.  The  TRAINS  is  considered  ready  for  full-scale  production. 

C.  RECOMMENDATIONS. 

I 

a.  The  TRAINS  be  accepted  in  the  Army  inventory  as  a  stock  funded  item 
and  entered  into  the  production  phase  of  development. 


b.  The  instruction  sheet  on  the  sampler  card  be  sealed  in  plastic  and 
notches  be  extended  to  prevent  solvents  in  the  sampler  from  dissolving  the 
printers'  ink. 

c.  Quality  control  be  tightened  to  ensure  that  lewisite  tablets  are  of 
proper  hardness  and  chat  samplers  are  properly  marked. 
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SECTION  III:  APPENDIX 
REFERENCES 


1.  Final  Report,  US  Army  Dugway  Proving  Ground,  STEDP-MT-DA-T ,  subject: 
Final  Report,  Development  Test  II  (PQT-G)  of  Training  Simulator  Set  (TRAINS) 
for  M256  Chemical  Agent  Detector  Kit,  TECOM  Project  No.  8-ES-395-256-C03, 
dated  24  March  1982. 


2.  Report  of  Test,  Engineer  Design  Test  (DT  II)  for  the  Simulator,  Detector 
Tickets,  Chemical  Agent:  Training,  M256  (TRAINS)  (EDT  No.  Z09),  Chemical 
Systems  Laboratory,  APG,  MD  21010,  DRDAR-CLJ-M,  dated  26  January  1982. 


Copy  available  to  DTIC  does  not 
permit  fully  legible  reproduction 
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RELIABILITY,  AVAILABILITY,  AND  MAINTAINABILI ITY  (RAM) 
TEST  (DT  II)  FOR  SIMULATOR,  DETECTOR  TICKETS, 
CHEMICAL  AGENT:  TRAINING,  M256 
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DEPARTMENT  OF  THE  ARMY 
HEADQUARTERS.  U.  S.  ARMY  TEST  AND  EVALUATION  COMMAND 
ABERDEEN  PROVING  GROUND.  MARYLAND  21005 


MPLY  TO 
PTTCxTION  op 


DRSTE-AD-A 


i  5  JUL  1982 


SUBJECT:  TECOM  Independent  Evaluation  Report  for  DT  II  of  the  Training 

Simulator  Set  (TRAINS)  for  the  M2 56  Chemical  Agent  Detector  Kit 


Commander 

Chemical  Systems  Laboratory 

US  Army  Armament  Research  and  Development  Command 

ATTN:  DRDAR-CLC-CK 

Aberdeen  Proving  Ground,  MD  21010 


1,  Subject  document  is  forwarded  for  information  and  use.  The  report  was 
developed  by  TECOM  in  coordination  with  the  ARRADCOM  Red  Team. 

2.  It  is  concluded  that  the  TRAINS  is  considered  ready  for  full-scale  pro¬ 
duction. 


3.  The  recommendations  are: 


a.  The  TRAINS  be  accepted  in  the  Army  inventory  as  a  stock  funded  item 
and  entered  into  the  production  phase  of  development. 

b.  The  instruction  sheet  on  the  sampler  card  be  sealed  in  plastic  and 
notches  be  extended  to  prevent  solvents  in  the  sampler  from  dissolving  the 
printers’  ink. 

c.  Quality  control  be  tightened  to  ensure  that  lewisite  tablets  are  of 
proper  hardness  and  that  samplers  are  properly  marked. 

A.  The  points  of  contact  at  this  headquarters  are  MAJ  George  Franklin, 
AUT0V0N  283-5221/5222  and  Mr.  Gerald  Kadel,  AUTOVCN  283-3674/3640. 

FOR  THE  COMMANDER: 


1  Incl 
as 


cjl 

HARRY  J.  PETERS 
Technical  Director 
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DISTRIBUTION  LIST  2 


Names  Copies 

Names 

Copies 

Commander 

Commander 

U.S.  Army  Chemical  Research,  Development 

U.S.  Army  Missile  Command 

and  Engineering  Center 

ATTN:  AMSMI-RGT  (Mr.  M.  Maddix) 

1 

ATTN:  SMCCR-DDE 

1 

AMSMI-YDL,  Bldg  4505 

1 

SMCCR-DDD 

2 

AMSMI-YLP  (Mr.  N.  C.  Kattos) 

1 

SMCCR-DDA  (Record  Copy) 

1 

SMCCR-DDP 

1 

Redstone  Arsensl,  AL  35898-5500 

SMCCR-ET 

1 

SMCCR-HV 

1 

Commander 

SMCCR-MSI 

2 

Anniston  Army  Depot 

SMCCR-MU 

1 

ATTN:  SDSAN-CS 

1 

SMCCR-MUP-P 

1 

Anniston,  AL  36201-5009 

SMCCR-NB 

1 

SMCCR-OPF 

1 

Commandant 

SMCCR-OPP 

4 

CJ.S.  Army  r'  emical  School 

SMCCR-OPR  • 

1 

ATTN:  ATEN- CM 

1 

SMCCR-PPC  - 

1 

ATZN-CM-CC 

1 

SMCCR-PPI 

1 

ATZN-CM-Cb  '.Deputy  MLS0) 

1 

SMCCR-PP” 

1 

ATZN-CM-MLB 

1 

SMCCR-R5-*' 

1 

ATZN-CM-NC 

1 

SMCCR-RSl 

1 

Fort  McClellan,  AL  36205-5020 

SMCCR-RSP 

1 

SMCCR-RSP-A  (M.  Miller) 

1 

Commander 

SMCCR-RSP-B 

1 

U.S.  Army  Aviation  Center 

SMCCR-RSP-P 

1 

ATTN:  ATZQ-D-MS 

1 

SMCCR-RST 

1 

Fort  Rucker,  AL  36362-5000 

SMCCR-SF 

1 

SMCCR-SPD-R 

2 

Commander 

SMCCR-SPM 

1 

U.S. -Army  Electronic  Proving  Ground 

SMCCR-PPA 

1 

ATTN:  STEEP-MT-FI  (FI0  Officer) 

1 

SMCCR-DDT  (Lionel  Katzoff) 

15 

Fort  Huachuca,  AZ  85613-7110 

Aberdeen  Proving  Ground,  MD  21010-5423 

Commander 

Commandant 

Naval  Weapons  Center 

U.S.  Army  Ordnance  Missile  snd  Munitions 

ATTN:  Code  3893  (Dr.  L.  A.  Mathews) 

1 

Center  snd  School 

China  Lake,  CA  93555 

ATTN:  ATSK-EI  (Mr.  Cranford) 

Redstone  Arsensl,  AL  35897-6700 

1 

Commander 

HQ,  Sixth  U.S.  Army 

Commander 

ATTN:  AFKC-TR-I  (NBC) 

1 

U.S.  Army  Missile  Command 

Redstone  Scientific  Information  Center 

Presidio  of  San  Francisco,  CA  94129- 

•5000 

ATTN:  AMSMI-RPR  (Documents) 

2 

Commander 

Redstone  Arsenal,  AL  35898-5241 

U.S.  Army  Science  snd  Technology  Center 

Far  East  Ofc 

Commander 

ATTN:  Medical/Chemical  Officer 

2 

U.S.  Army  Missile  Command 

APO  San  Francisco  96328-5000 

ATTN:  AMS:iI-R0G  (Dr.  11.  Fowler) 

Redstone  Arsenal,  AL  35898-5242 

1 

AFD PRC/PR 

Lowry  AFB ,  CO  80230-5000 

1 

91 

Commander 

North  American  Air  Defense  Command 
ATTN:  J31CN  1 

Cheyenne  Mountain  Complex 
Peterson  AFB,  CO  80914-5601 


Director 

Office  Environmental  and  Life  Sciences 
Office  of  Under  Secretary  of  Defense  (R&E) 
ATTN:  Mr.  Thomas  R.  Dashiell  1 

The  Pentagon 

Washington,  D.C.  20301-3080 


Director 

Defense  Intelligence  Agency 

ATTN:  DT-5A  (Mr.  C.  Clark)  1 

Washington,  D.C.  20301-6111 

HQDA 

ATTN:  SAUS-D  (Dt.  R.  Boyle)  1 

Room  2E653,  The  Pentagon 
Washington,  D.C.  20310-0102 

H0DA 

ATTN:  DAMO-NCC  -  '  1 

WASH  D.C.  20310-0430 

HQ,  0DCS0PS 

ATTN:  DAMO-FDD  1 

WASH  D.C.  20j10-0460 

HQDA 

ATTN:  DAMI-FIT-S&T  1 

WASH  D.C.  20310-1087 


USAF/INEGD 
Bolling  AFB 

Washington,  D.C.  20332-5000 
Commander 

Air  Force  Systems  Command 
ATTN:  SDTS 

Andrews  AFB,  D.C.  20334-5000 


Commander 

Air  Force  Systems  Command 
ATTN:  SGB 

Andrews  AFB,  D.C.  20334-5000 


Commander 

Naval  Sea  Systems  Command 
Theater  Nuclear  Warfare  Program  Office 
ATTN:  Code  TN20A  (Dr.  G.  Patton) 
Washington,  D.C.  20362-5101 


1 


1 


1 


1 


Commander 

Naval  Medical  Command 
ATTN:  ME DCOM-O 2C 
Washington,  D.C.  20372-5120 

Commander 

Naval  Research  Laboratory 
ATTN:  Code  2526  (Library) 

Code  6182  (Dr.  R.  Taylor) 

4555  Overlook  Avenue,  SW 
Washington,  D.C.  20375-^000 

Commandant 

HQ,  U.S.  Marine  Corps 
ATTN:  Code  LMW-50 
Washington,  D.C.  20380-0001 

Commanding  Officer 

Naval  Intelligence  Support  Center 

ATTN:  Code  434 

4301  Suit land  Road 

Washington,  D.C.  20390 

Toxicology  Information  Center,  JH  652 
National  Research  Council 
2101  Constitution  Avenue,  NW 
Washington,  D.C.  20418 

Director 

Central  Intelligence  Agency 
ATTN:  AMR/ORD/DD/S&T 
Washington,  D.C.  20505 

OSU  Field  Office 
PO  Box  1925 

Eglln  AFB,  FL  32542-1925 
Commander 

Air  Force  Armament  Laboratory 
ATTN:  DLJW 

Eglln  AFB,  FL  32542-5000 
Commander 

Air  Force  Systems  Command 
ATTN:  AD/YQ 

AD/YQO  (MAJ  Owens) 

Eglln  AFB,  FL  32542-6008 

Commander 

Tactical  Air  Warfare  Center 
ATTN:  THLO  (LTC  Kotouch) 

Eglln  AFB,  FL  32542-6008 
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> 


Director 

Office  of  Biosafety 
Centers  for  Disease  Control 
ATTN:  Mrs.  M.  Brocato  1 

(FOR:  Dr.  F.  S.  Lisella) 

1600  Clifton  Road 
Atlanta,  GA  30333 

Commander 

U.S.  Army  Infantry  Center 
ATTN:  NBC  Branch,  Directorate  of  Plans 
and  Training  (Bldg  2294) 

Fort  Benning,  GA  31905-5273 

Commandant 

U.S.  Army  Infantry  School 
ATTN:  ATSH-CD-CS-CS 

ATSH-CD-MLS-F  (Mr.  D.  Dowie) 

Fort  Benning,  GA  31905-5400 

Commandant 

U.S.  Army  Infantry  School 
ATTN:  ATSH-B,  NBC  Branch 
Fort  Benning,  GA  31905-5410 

Commandant 

U.S.  Army  Infantry  School 
ATTN:  ATSH-CD-MLS-C 
Fort  Benning,  GA  31905-5800 

Commander 

U.S.  Army  Armament,  Munitions  and 
Chemical  Command 
ATTN:  AMSMC-ASN 

AMSMC-IRD-T 
AMSMC-IRA 
AMSMC-SFS 
SMCAR-ESP-L 

Rock  Island,  IL  61299-6000 
Director 

U.S.  Army  Materiel  Command  Field 
Safety  Activity 

ATTN:  AMX0S-C  (Mr.  L.  Morgan) 

AMX0S-SE  (Mr.  W.  p.  Yutmeyer) 
Charlestown,  IN  47111-9669 

Commander 

Naval  Weapons  Support  Center 
ATTN:  Code  502  (R.  Farren) 

Crane,  IN  47522-5050 


Commander 

U.S.  Army  Combined  Arms  Center 
Development  Activity 

ATTN:  ATZL-CAM-M  1 

Fort  Leavenworth,  KS  66027-5300 

Commander 

U.S.  Army  Armor  School 

ATTN:  ATSB-CS  (NBC  School)  1 

Fort  Knox,  KY  40121-5211 

1  Commander  ' 

U.S.  Army  Natick  Research,  Development  and 
Engineering  Center 

ATTN:  STRNC-AC  1 

Natick,  MA  01760-5015 

1 

1  Commander 

U.S.  Army  Natick  Research, 

Engineering  Center 
ATTN:  STRNC-UE 

STRNC-UMP 

1  STRNC-US 

Kansas  Street 

Natick,  MA  01760-5017 

Commander 

1  U.S.  Army  Natick  Research,  Development  and 
Engineering  Center 

ATTN:  STRNC-W  1 

STRNC-WS  1 

STRNC-WTS  1 

STRNC-WTT  1 

1  Kansas  Street 

1  Natick,  MA  01860-5018 
1 

1  Commander 

1  U.S.  Army  Natick  Research,  Development  and 


Engineering  Center 

ATTN:  STRNC-IC  -  1 

STRNC-ICA  1 

STRNC-ICAA  1 

STRNC-ICC  1 

1  STRNC-ICCC  (Mr.  Tassinari)  1 

1  STRNC-IP  1 

STRNC-ITP  (Mr.  R.  Liable)  1 

STRNC-ITF  (Dr.  R.  Roth)  1 

Kansas  Street 
Natick,  MA  01760-5019 

1 


Development  and 

1 

1 

1 
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Commander 

U.S.  Army  Natick  Research,  Development  and 
Engineering  Center 
ATTN:  STRNC-YBF 
STRNC-YBH 
STRNC-YE 
STRNC-YEB 
STRNC-YEP 
STRNC-YM 
STRNC-YMM 

STRNC-YS  (Dr.  M.  L.  Herz) 

STRNC-YSA  (Dr.  J.  Walsh) 

STRNC-YS C  (Dr.  D.  H.  Robertson) 
Kansas  Street 
Natick,  MA  01760-5020 

Commander 

U.S.  Army  Materials  Technology  Laboratory 
ATTN:  SLCMT-OP  (Dr.  N.  Schneider) 
Watertown,  MA  ,02172-0001 

Commanding  Officer 
i  Naval  Explosive  Ordnance  Disposal 

I  Technology  Center 

ATTN:  Code  BC-2 

j  .  Indian  Head,  MD  20640-5070 

Commander 

U.S.  Army  Technical  Detachment 
Naval  Explosive  Ordnance  Disposal 
Technology  Center 
Indian  Head,  MD  20640-5096 

Commander 

U.S.  Army  Intelligence  and  Security 
Command 

ATTN:  IAFM-SED-III 
Fort  Meade,  MD  20755-5000 

Commander 

Harry  Diamond  Laboratories 
ATTN:  DELHD-RT-CB  (Dr.  Sztankay) 

2800  Powder  Mill  Road 
Adelphi,  MD  20783-1197 

Director 

U.S.  Army  Concepts  Analysis  Agency 
ATTN:  CSCA-R0L  (Dr.  Helmbold) 

8120  Woodmont  Avenue 
Bethesda,  MD  20814-2797 


Director 

U.S.  Army  Human  Engineering  Laboratory 
ATTN:  AMXHE-IS  (Mr.  Harrah)  1 

1  Aberdeen  Proving  Ground,  MD  21005-5001 
1 

1  Project  Manager 
1  Smoke/Obscurants 


1  ATTN:  AMCPM-SMK-E  (A.  Van  de  Wal)  1 

1  AMCPM-SMK-T  1 

1  Aberdeen  Proving  Ground,  MD  21005-5001 
1 

1  Commander 

1  U.S.  Army  Test  and  Evaluation  Command 

ATTN:  AMSTE-TE-F  1 

AMSTE-TE-T  1 

Aberdeen  Proving  Ground,  MD  21005-5055 

Director 

2  U.S.  Army  Ballistic  Research  Laboratory 

ATTN:  AMXBR-OD-ST  (Tech  Reports)  1 

Aberdeen  Proving  Ground,  MD  21005-5066 


Director 

U.S.  Army  Materiel  Systems  Analysis 


1  Activity 

ATTN:  AMXSY-CR  (Mrs.  F.  Liu)  1 

AMXSY-CR  (Mr.  J.  0'Bryon)  1 

AMXSY-GC  (Mr.  F.  Campbell)  1 

AMXSY-MP  (Mr.  H.  Cohen)  1 


Aberdeen  Proving  Ground,  MD  21005-5071 

1 

Commander 

U.S.  Army  Toxic  and  Hazardous  Materials 
Agency 

ATTN:  AMXTH-ES  1 

AMXTH-TE  1 

1  Aberdeen  Proving  Ground,  MD  21010-5401 

Commander 

U.S.  Army  Environmental  Hygiene  Agency 
ATTN:  HSHB-O/Edltorlal  Office  1 

1  Aberdeen  Proving  Ground,  MD  21010-5422 

Commander 

U.S.  Army  Armament,  Munitions  and 
Chemical  Command 

ATTN:  AMSHC-HO  (A)  (Mr.  J.  K.  Smart)  1 

1  AMSMC-QAC  (A)  1 

AMSMC-OAE  (A)  1 

Aberdeen  Proving  Ground,  MD  21010-5423 
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Commander 

U.S.  Army  Teifcnical  Escort  Unit 

ATTN:  SMCTE-®  1 

Aberdeen  Proving  Ground,  MD  21010-5423 

Commander 

U.S.  Army  Medical  Research  Institute 
of  Chemical  Defense 

ATTN:  SGRD-UV-L  1 

Aberdeen  Proving  Ground,  MD  21010-5425 

Commander 

U.S.  Army  Medical  Bioengineering  Research 
and  Development  Laboratory 
ATTN:  SGRB-UBG  (Mr.  Eaton)  1 

SCRB-UBG-AL,  Bldg  568  1 

Fort  Detrick,  Frederick,  MD  21701-5010 

Commander 

HO  1 / 1 63d  ACR,  MT  ARNG 

ATTN:  NBC  (SFC  W.  G.  Payne)  1 

P0  Box  1336 

Billings,  HT  59103-1336 
Director 

U.S.  Army  Research  Office 

ATTN:  AMXRO-CB  (Dr.  R.  Ghlrardelll)  1 

AMXRO-GS  1 

P0  Box  12211 

Research  Triangle  Park,  NC  27709-2211 
Commander 

U.S.  Army. Cold  Regions  Research  and 
Engineering  Laboratory 
ATTN:  CRREL-RG  (Mr.  G.  Aitken)  1 

Hanover,  NH  03755-1290 


Commander 

U.S.  Army  Armament  Research,  Development 
and  Engineering  Center 
ATTN:  SMCAR-LCE-C  (Dr.  H.  Matsugama)  1 

SMCAR-LCE-P  (Dr.  S.  Morrow)  1 

SMCAR-LCU-CE  1 

SMCAR-SCA-C  (Mr.  R.  A.  Trlfllettl)  1 

SMCAR-SCA-E  1 

SMCAR-SCA-T  1 

SMCAR-SCF-SD  1 

SMCAR-SCM  (Bldg  335)  1 

SMCAR-SCP  1 

SMCAR-SCS  1 

SMCAR-TSS  2 

Dover,  NJ  07801-5001 


Project  Manager 

Cannon  Artillery  Weapons  Systems 

ATTN:  AMCPM-CAWS-A  1 

Dover,  NJ  07801-5001 

Director 

Los  Alamos  National  Laboratory 

ATTN:  T-D0T,  MS  P371  (S.  Gerstl)  1 

Los  Alamos,  NM  87545 

Commander/Director 

U.S.  Army  Atmospheric  Sciences  Laboratory 
ATTN:  SLCAS-AE  (Dr.  F.  Niles)  1 

SLCAS-AE-E  (Dr.  D.  Snider)  1 

SLCAS-AR  (H.  Holt)  1 

SLCAS-AR-A  (Dr.  M.  Heaps)  1 

SLCAS-AR-P  (Dr.  C.  Bruce)  1 

SLCAS-AR-M  (Dr.  R.  Sutherland)  1 

White  Sands  Missile  Range,  NM  88002-5501 

Director 

U.S.  Army  TRADOC  Systems  Analysis  Activity 
ATTN:  ATOR-TSL  1 

ATOR-TDB  (L.  Dominguez)  1 

White  Sands  Missile  Range,  NM  88002-5502 


Commander 

U.S.  Army  Scientific  snd  Technical 
Information  Team,  Europe 
ATTN:  AMXMI-E-CO  1 

Box  48 

APO  New  Tork  09710 
Commander 

U.S.  Military  Acsdemy 
Department  of  Physics 

ATTN:  Maj  Decker  1 

West  Point,  NT  10996-1790 

Director 

Air  Force  Wright  Aeronsutlcal  Laboratory 
ATTN:  FIEEC  (Mr.  W.  Bsnks)  1 

Wright-Pat terson,  AFB,  OH  45433-6503 

Commander 

Aeronautical  Systems  Division 
Life  Support  Program  Office 
ATTN:  ASD/AESD  1 

Wrlght-Pstterson  AFB,  OH  45433-6503 

Commander 

Air  Force  Aerospace  Medical  Research 
Laboratory 

ATTN:  HET  (Dr.  C.  Replogle)  1 

Wrlght-Patterson  AFB,  OH  45433-6503 
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Commander 

Air  Force  Aeroapace  Medical  Research 
Laboratory 

ATTN:  TS  1 

Wright-Pat terson  AFB,  OH  45433-6503 

Commander 

Foreign  Technology  Division 

ATTN:  TQTR  1 

Wright-Pat terson  AFB,  OH  45433-6508 

Director 

Survivability /Vulnerability  Information 


Analysis  Center 

AFWAL/FIES/SURVIAC  1 

Wrlght-Patterson  AFB,  OH  45433-6553 

Commandant 

U. S.  Army  Field  Artillery  School 

ATTN:  ATSF-GA  1 

Fort  Sill,  OK  73503-5600 

Commander 

Naval  Air  Development  Center 
ATTN:  Code  60B1  (G.  H.  Kydd)  1 

Code  60332  CD.  Herbert)  1 

Warminster,  PA  18974-5000 

Commandant 

U.S.  Army  Acedemy  of  Health  Sciences 
ATTN:  HSHA-CDH  (Dr.  R.  H.  Mosebar)  1 

HSHA-CDS  (CPT  Eng)  2 

HSHA-IPM  1 

Fort  Sam  Houston,  TX  78234-6100 

Commander 

Aeroepece  Medlcsl  Division 

ATTN:  AMD/RDS  (COL  MacNeughton)  1 

Brooks  AFB,  TX  78235-5000 

Commander 

Aerospace  Medical  Division 

ATTN:  AMD/RD TK  (LTC  Alter)  1 

Brooks  AFB,  TX  78235-5000 

Commander 

Air  Force  School  of  Aerospace  Medicine 
ATTN:  VNC  (Dr.  7.  Beumgardner)  1 

Brooks  AFB,  TX  78235-5000 

Commander 

U.S.  Army  Dugvay  Proving  Ground 

ATTN:  STEDP-SD  (Dr.  L.  Selomon)  1 

Dugvsy ,  UT  84022-5010 
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Commander 

U.S.  Army  Dugway  Proving  Cround 

ATTN:  STEDP-SD-TA-F  (Technical  Library)  1 

Dugvay,  UT  84022-6630 

Director 

U.S.  Army  Communicationa-Electronics 
Command 

Night  Vision  and  Electro-Optics 
Directorate 

ATTN:  AMSEL-NV-D  (Dr.  R.  Buser)  1 

AMSEL-NV-V  (Luanne  Obert)  1 

Fort  Belvoir ,  VA  22060-5677 

Commander 

Marine  Corps  Development  and  Education 
Command 

ATTN:  Code  D091,  SPWT  Section  1 

Ouantico,  VA  22134-5080 

Commander 

U.S.  Army  Nuclear  and  Chemical  Agency 
ATTN:  M0NA-CM  1 

7500  Becklick  Road,  Bldg  2073 
Springfield,  VA  22150-3198 

Chief  of  Naval  Research 

ATTN:  Code  441  1 

800  N.  Quincy  Street 

Arlington,  VA  22217 

Administrator 

Defense  Technicel  Information  Center 
ATTN:  FDAC  2 

Cameron  Stetlon,  Building  5 
Alexandrie,  VA  22304-6145 


Commander 

U.S.  Army  Materiel  Commaud 
ATTN:  AMCCN  '  1 

AMCTM  1 

AMCSF-C  1  ’ 

5001  Elsenhower  Avenue 
Alexandrie,  VA  22333-0001 

Commander 

Naval  Surface  Weapons  Center 
ATTN:  Code  E43U  1 

Code  G51  (Brumfield)  1 

Dahlgren,  VA  22448 


--  iniinii  wiirMnammiMMrMivTi'iniiiiiMMii 


Commander 

U.S.  Army  Foreign  Science  end 
Technology  Center 
ATTN:  AIAST-CW2 
220  Seventh  Street,  NE 
Charlottesville,  VA  22901-5396 

Director 

Applied  Technology  Laboratories 
ATTN:  SAVDL-ATL-ASV 
SAVDL-ATL-ASW 

Fort  Eustis,  VA  23604-5577 


Comaander 

U.S.  Army  Training  and  Doctrine  Coaaand 
ATTN:  ATCD-N 

1  Fort  Monroe,  VA  23651-5000 
Commander 

Tactical  Air  Coaaand 
ATTN:  DR.PS  (Maj  Miknie) 

Langley  AFB,  VA  23665-5001 

1 

1  Commander 

U.S.  Army  Logistics  Center 

ATTN:  ATCL-MGF 

Fort  Lee,  VA  23801-60Q0 
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REPLY  TO 
ATTENTION  OF 


DEPARTMENT  OF  THE  ARMY 
US  ARMY  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  COMMAND 
EDGEWOOD  CHEMICAL  BIOLOGICAL  CENTER 
5183  BLACKHAWK  ROAD 
ABERDEEN  PROVING  GROUND,  MD  21010-5424 


RDCB-DPS-RS 


MEMORANDUM  THRU  Director,  Edgewood  Chemical  Biological  Center,  (RDCB-D/Mr.  A 
Joseph  Wienand),  5183  Blackhawk  Road,  Aberdeen  Proving  Ground,  Maryland  21010-5424  n 

FOR  Defense  Technical  Information  Center,  8725  John  J.  Kingman  Road,  Ft  Belvoir,  VA  22060 


SUBJECT :  Internal  Request  for  Change  in  Distribution 


1.  This  action  is  in  response  to  an  Edgewood  Chemical  Biological  Center  (ECBC)  Internal 
Request  for  a  Change  in  Distribution  on  documents  related  to  chemical  detectors. 

2.  The  listed  documents  in  the  attachment  have  been  reviewed  by  ECBC  Subject  Matter  Experts 
and  deemed  suitable  for  the  change  in  distribution  to  read  “Approved  for  Public  Release; 
distribution  unlimited.” 

3.  The  point  of  contact  is  Adana  Eilo,  ECBC  Security  Specialist,  (410)  436-2063  or 
adana.l.eilo.civ@mail.mil. 


Enel 


Acting  Security  and  Surety  Manager 


Printed  on 


Recycled  Paper 
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